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Abstract

Logistics concerns such as reliability and saintain-
ability are the results of product design. Logistics models
are the tools used by the lagistics engineers to analyze
these logistics concerns. Currently, logistics sodels are
run prisarily on mainfrase computers and at later stages of
the design process. If logistics models were adapted to
microcomputers, the models would be more accessible to the
logistics engineers, thus resulting in products which are
more reliable and more sasily maintained.

A further step would be to interface these models with a
computer—aided design (CAD) system. CAD systems have proven
to be a very useful engineering tool during product design.
The interfacing of these models to a CAD system would allow
the logistics enginesr to analyze design earlier, thus
achieving greater flexibility in the design process.

This research examines the difficulties of selecting
models for incorporation intoc a CAD system and the use of
microcomputers to run these models. A selection function was
developad to identify models for specific types of analysis
and their suitability for incorporation into a CAD system.
The literature on micraocomputers was examined to determine

the limitations of microcomputers to run large logistics
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models. To further define these limitations the Realiability
Maintainability Cost Model was adapted to an IBM-PC micro-

computer.
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ADAPTING LOBISTICS MODELS TO A U

MICROCOMPUTER FOR INTERFACE WITH . A
COMPUTER-AIDED DESIGN SYSTEMS G

I. Introduction
Background/Justification - :
During tihe last ten yesars the engineering design process . '_?
has been changing. Several key developmsents have played a 'E
major role during this transitional period. Engineering News- ;w -i
1

Record (Decamber 1981) identifies the development of Computer-

P

Aided Design systems as one of the most significant events in

the history of the design process (11). The design engineer

translates the product requiremsnts intoc a hardware design.

The product design sets the upper limit of performance. Per-
formance cannot be manufactured; therefore, design engineers -;;;;
spend countless hours trying to insure a product is properly
designed before it goes into production.

Computer—-aided design (CAD) is a tool, developed over

the last ten years, which has aided engineers in their quest

for increasing product performance. An engineer using CAD

A -7
PO RSP LI B

can now make numerous design changes to a proposed product )
and run several engineering analysis programs on the new {3;Q3
NN
COeTNT
design within minutes. This increases the total number of gﬁ¢ﬁ
designs the engineer can study thus increasing the likelihood ;.i~}
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of a favorable design being developed. Other benefits besides
improved product design are also realized when a CAD system
is used in the design process (24:233):

~ The designer is aided in solving design problems

that are not easily tackled without a computer,

-~ Reduced design costs are realized through a
reduction in sanhours,
t ) ~ Companies are able to reach their full productive
potential by avoiding bottlenecks in the design office, and
L ~ Product design time is reduced.
The next major svent to impact the design process was
the realization that logistics concerns such as reliability,

supportability, and spares requirements are also the result

of product designy and like performance, they cannot be
manufactured but must be designed into a product. With this
realization came the development of Loﬁisti:s Support
Analysis (LSA). "“LSA efforts, to be of maximum effectiveness,
should commence when system/equipment concepts are being
forsulated [(34:19]." Blanchard (4:114) offers the following
description of LSA:

LSA constitutes the application of selected quantita-
tive methods to (1) aid in the initial determination
and establishment of logistics criteria as an input
to system design, (2) aid in the evaluation of vari-
ous design alternatives, (3) aid in the identifica-
tion and provisioning of logistics support slements,
and (4) aid in the final assessment of the system
support capability during consumer use. LSA is a
design analysis tool employesd throughout the early
phases of system development and often includes
maintenance analysis, life-cycle costs analysis,

and logistics modeling.

....................................................................
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“"Up—~front analysis and design is imperative if the re—
sulting design is to be supportable in a cost-effective aan-
ner [23:1]." This requires the logistics enginesr to be a
part of the product design from the earliest possible mosent.
The LSA system is a step in the right direction and a tremen-
dous improvement over the previous system; but LSA also has
sevaral msajor shortcomings (39:12-35):

= Creation of redundant data bases increases
developaent costs and chances for data error and

- Analysis of the data and communication of the
findings to the design engineer often occur too late to allow
for effective design changes.

CAD technology has thae potantial to overcome the draw—
backs of LSA and "could very well become the next—generation
tool for both maintainability and logistic support analysis
[23:211]1." During design of an item on a CAD system, data
regarding the design is captured and stored in a data base.
This data is then available for all interested parties to use
and the need for duplicate data bases is eliminated.

The current iterative LSA process would also be brought
a step closer to the design engineer. A logistics engineer,
for example, could analyze, on a timely basis, a new product
design for maintainability if the appropriate computer models
ware available and interfaced with the CAD system. This
ability would aid the logistics engineer in achieving his

goal:s
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« » to evaluate the overall system, define the
.l-nonts involving high risks, conduct trade—off
studies to evaluate the risks (or various design
approaches), and document all data so that all
elements of design and support can be tailored to
produce an optimum overall system {4:18].

Additional benefits would be achieved a.40 if logistics
models were interfaced with CAD. "The logistics engineer is
considered part of the design teamj but normally, he becomas
no more than a data collector and his role as engineer is
ignored (40:12)." A logistics interfaced CAD system would
help the logistics engineer in the performance of his data
collection task.

Research by the Air Force Human Resources Laboratory at
Wright-Patterson Air Force Base offers the following reason
to interface logistics models with a CAD system:

1f¥ maintenance and logistics requirements can be

incorporated into the automated (CAD) engineering

design process, design for maintenance will becomse
technically, organizationally, and motivationally

& standard practice [37:21].

Lockhaeed Missile and Space Company already has begun to

use CAD to determine maintainability of design. The maintain-

ability engineer cperates ADAM (Anthraopometric Design Aid
Manikin) from a CAD terminal.

ADAM identifies maintenance interfaces and estab-
lishes relative scale and technician working
positions which help the designer to more fully
appreaciate the maintainability implications of
his designs. The use aof ADAM does not interfere
with the engineer’'s prerogatives, but provides a
realistic basis for discussing the best means of
meeting maintenance requirements such as access,
reach, and working postures [(8:121.
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Problem Statement

The question now becomes how doss one go about inter-
facing logistics models with CAD. Several alternatives
exist. One could mspecifically design logistics models and
tools (such as Lockheed’'s ADAM) to run on a CAD system.
This poses several drawbacks:

~ The cost of providing or insuring adequats access
to a CAD terminal for each logistics engineer could prove
prohibitive.

-~ "The inherent lack of portability of CAD programs
from one host machine to ancther is a major factor in the
limited availability to users [26:4]1." This would limit
the logistics engineer to running only those models imple-
mented on the CAD system which holds the design data.

- The CAD system’'s computing power could quickly
become overburdened. “With many users vying for limsited
resources, a user’'s turnarcund time to complets a particular
design problem can be significantly degraded [26:41."

The interfacing of a CAD system with an alternate com—
puting source offers a more flexible response:

- The CAD system’'s computing power would be taxaed
only when transferring required data to and from the alternate
computing source.

- If a coonmunication link was used in the interface,
the alternate computing source could tap into several CAD

systems, thus allowing the logistics engineer to analyze each




design using any logistics model available.

The Air Force Husan Rescurces Laboratory at Wright-
Patterson Air Force Base is currently studying the problems
of interfacing an alternate computing source with a CAD

system. The initial thrust of this study has focused in two

areas
1. How does one interface with a CAD system and

its data base? .

e
2. What problems and constraints are encountered e
if a microcomputer is used as the alternate computing source?
It is the intent of this thesis to investigate and answer the ;;LQ

second question.

Why a Micro?
The selection to use a microcomputer was based on

saveral factors:

- People have axperienced problems in using large

timesharing systems on mainframe computers (3:1112; 26:14).
- The increasing computational power coupled with f;i
the decresasing cost of microcomputers offers an attractive 5f;
o

alternative to the use of a large mainframe or minicomputers. mor

The computational power of microcomputers is discussed in

Chapter 4.

= Microcomputers have introduced a new dimension to

CAD. No longer are CAD systems run only on large mainframe

computers or dedicated processors. For example, CAD systems RO

now exists for the Apple computer (CAD-Apple System by T&W
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Systems) and the IBM-PC (MicroCAD by Computer Aided Design,
AutoCAD by Autodesk, Inc., and The Drawing Processor by B8
Graphics). Considering that Intel and National Semiconductor
have already begun to market 32-bit microproccessors (Intel:
iAPX432 and National Semiconductor: 16032) that approach
mainframe computational power, it should only be a short
period before microcomputers support multiuser CAD systems.
- With the migration of CAD systems to micro- _
computers, a distributed processing environment would allow
a natural interface to exist between the design engineer’'s
workstation and the logistics engineer’s workstation. .
- Cost of a computer system is an important factor.
An LSA computer system described by Naas and Eames (29) costs
approximately $25,000. Twenty—five thousand dollars would _;;
purchase five to six microcomputer configurations described .

in the following section.

Scope and Limitations _—
For the purpose of this research a microcomputer was |

defined to consist of the following hardware:

1. Intel’'s iAPX 88/10 (8088) microprocessor,

2. Intel’'s iAPX 88/20 (8087) numeric data processor,

3. 912K random access memory,

4. graphics capability,

5. ten megabyte fixed disk,

6. one floppy disk, and

7. communications gear for operation at a minimum

...............................................




speed of 1200 baud. ".z;f_'j
By defining minimum hardware requirements, we insure upward :;15
compatibility with the majority of computing systess avail- 'tf
able.
L
Resesarch Objectives -“}
An underlying theme of this thesis is the isprovesent of )
E the logistics analysis process during the design of a product. . Et;
i We do not want to identify problems with implesenting just .fivﬁ
any model on a microcomputer but only those logistics models ?;f{
which would be usaful during the design stage of a products ;;;g
therefore, the overall ocbjective of this research is twofold: !jf“ﬁ
1. 1ldentify models considered useful by logistics Z;f;;
engineers during the design stage of a product. ;;aj
2. Identify constraints and problems one encounters Fﬁ;ﬂ
in the implementation of these models on a sicrocomputer. i;fg
Research GQuestions

To achieve the first research objective the following

questions must be answered:

1. In the warly design stages, what type of »
analysis does the logistics engineer want to perfora?

2. What problems are associated with the use of

logistics models in the early design stages? i;;"
To achiaeve the sacond research objective the following
questions must be answered: ;f;?

1. What are the hardware constraints imposed by D;

..........................
........................................

....................................
------




!
E
¢ the use of a microcomputer?
3
2. What are the software constraints imposed by
E the use of a microcomputer?
u Summary

This chapter has presented a brief introduction to the
subject of this research effort. Justification for the
study has been given and cbjectives identified. The re-
maining chapters present the methodology used in achieving
these objectives, documentation of the results, and conclu-

sions and recommendations.

- :'
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I1. HMethodology

erview

f The validity of any research is often questioned and
this is only reasonable. Research delving into a new area
is subjected to even harsher scrutiny, It is with these

4 thoughts in mind that the methodology of this research effort
was developed. The methodology sust not only aset the
obhjectives of this research but also support the validity of
; conclusions put forward. To achieve this goal a methodology
of three parts was developaed:

‘ 1. Literature review

2. Interviaws

3. Implementation of two logistics models.

Literature Review

A literature review was conducted in two parts. The
first part of the literature review attempted to determsine
which logistics models should be interfaced to a CAD systenm.
It was felt this was an important first step because one
could be quickly overwhelmed by the number of models avail-
able to study. We also assumed that the problems encountered

in implementing just any logistics model on a microcomputer

were probably not the same as implementing models dealing
with product design.
The second part of the literature review focused on

micraocomputers. This review of microcomputers was directed

10




in three areas. First, the current capabilities of micro-
computers were discussed. Answers to the following questions
ware sought:

- Does the processing speed of microcomputers msake
it impractical to isplesent the desired models?

- Do msicrocomputers possess the required numeric
capability required by the desired models?

- Do aicrocomputers have snough mesory esxpand-
ability to allow isplesantation of the desired aodels?

- Do sicrocoasputers support the peripheral devices
required by the desired aodels?

Next, the current state of software development was
considered. Answers to the following quaestions were sought:
= What probless have others encountered in imple—
eonting prograss on microcomputers?

- Are the operating systess currently available for
aicrocompu. i sophisticated encugh to support concepts such
as program overlays and aesory paging?

- Are the prograsming languages currently available
for microcomputers sufficiently developed to make programming

practical?

interviews

Structured interviews were conducted with individuals
knowl edgeable in microcomputer software development and
with logistica engineers. The purpose of the interviews was

to confirm and enhance information found in the literature

11




........................

regarding the quastions listed above.

Separate interview instrusents were developed for esach
topic of discussion (refer to Appendices A and B). Each
instrusent was validated by conducting two trial interviews

with individuals knowledgeable with the subject material.

Isplementation of Two Logistics Models

To further define and refine the problems and constraints
that are encountered when using a microcomputer to implement
logistics models, two logistics models were selected for
implementation. The models selacted were identified by
logistics engineers as useful for perforaing analysis during
a product ‘s design stage. During the implementation process,
specific attention was paid to the following factors:

- What input data would be provided from the CAD
data base versus what information would be provided by the
logistics engineer?

- The technical feasibility of implesenting the
models (for example, do the algorithms used by the models
require modification to allow the models to be isplemented
on the microcomputer?)

- What type of programming effort was required to
implement the models?

= Do the models provide results comparable to the
results from previocous host computers?

~ Do the output of the models lend itself to a

microcomputer application?

12

.
. -
s o
el N
Aoaad o ‘Ll

.
. . l'l
PP G R ag)

L e
AR P e
el et .
a ket

ok

Y




Summary

This chapter presented the asthodology used in develop-
ing the criteria for model identification. The topic of this
research called for a methodology that was not based upon
quantitative rigor but a data gathering synthesizing approach.
The relative lack of research data in this area also dictated
a methodology based upon what many would call common sense.
The next two chapters present the inforsation gathered from

the literature and interviews.

13
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IIl. Logistics Modeling

l viaw

We have have put forth the concept that involving the
logistics engineer earlier in the design process will enhance
the overall design of a system. This is not a novel concept
but one that is readily supported in the literature.

Consider the following statements:

kY I

Banjamin Blanchard:
« « « auperience has indicated that a great deal of
impact on the projected life-cycle cost for a given
system or product stems from decisions made during

- the early phases of advance system planning and

| conceptual design [4:5],

Terrance Sterkel:
Logistics driven design offers cost effectiveness,

minimum technical risks, and adherence to system
requirements [40311].

Edward Naas and Susan Eames:

Logistics must be considered as a design paramsater.

We must influence the design with relative quickness

s0 that the end item can be maintained and supported

[293:11].
What is interesting is that each of these individuals offers
a different viewpoint as to why the lagistics engineer should
be involved in the design process, but they all support two
common themes:

1. The logistics engineer should become involved

in the design process as esarly as possible.

oo
S
. IR
g a1y F

2. Logistics models provide the logistics engineer

v e
g

.

the tools to analyze a system or product’'s design from

ORI
L

FEI02)

several different perspectives.

The second aof these two themes is explored in this
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chapter. We begin by offering some motivation for the use of
logistics models. We then focus on the classifications of
models and the inherent problems/limitations of using these
sodels. Lastly, we developed an evaluation technique for
identifying logistics models suitable for incorporation into

a CAD system.

Motivation for Using Models

The benefits derived from using logistics models are
numserous. Perhaps the most important benefit derived from
the use of models is that the logistics engineer is allowed
to analyze the design of a system from several different
perspectives "before substantial money and time is spent on
its development [32:vil."

Models also allow the logistics enginser to deal more
easily with the increasing complexities of designing, pro-
curing, and maintaining a system (14:11).

A more subtle benefit derived from the use of models is
the aid in repetitive analysis. Once a model is designed and
implemented, it aids the logistics engineer by reducing the
time required to analyze several design trade—offs (35:127).

Blanchard offers the following six reasons why models
are useful (4:403)3

1. Models allow numerous interrelated elements of
a system to be treated as a whole.
2. Models allow many different alternatives and

variations of the system to be studied.
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3. Models aid in solutions to problems that other-
wise might not be sclvable.

4. Models aid in identification of high-risk areas.

S. Models aid in processing large amounts of data
efficiently.

6. Models aid in assessing the impact of alterna-
tive actions on the total system.

To be fair, it should be noted that the use of logistics

S models is not all rosy in that many models are nat praoperly

vearified or cannot accept estimated data.

h’ Classification of Models

With so many benefits possible, it is no wonder that the

use of models throughout the logistics community has been
increasing. Several of the applications in which models are
used to perform analysis are (14:12):

- life cycle cost,

- maintenance repair policy,

- spare parts purchase and distribution,

- resource usage and requiresments,

- maintainability design,

= reliability design, and

- supportability design.
By no means is this an exhaustive list. If one couples the
numerous applications in which models can be used with the
proliferation of models, one becomes faced with the complex

task of selecting the proper model for the job. This prablem
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is even further compounded by the lack of a consistently
used scheme to classify models. While it was not the intent
of this thesis to develop a madel classification scheme, it
was necessary for us to delve into this question to be able
to identify models that are appropriate for use in the early
design stages of a system.

Perhaps the easiest way to classify models is by their
solution technique: simulation, mathematical, statistical,
networks, and miscellanesous (1:13-4). One can further
break down these main categories:

- simulation
= continuous change models: make use of fixed
time increments as the timing mechanism in the model.
- discrete change models: make use of the next
event concept as the timing mechanism in the model.
- mathematical programming
- linear programming
- integer programming
- nanlinear programming
- goal programming
- dynamic programming
- statistical
- regression analysis
- exponential smoothing
- sampling

- hypothesis testing

17
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-networks
= PERT
- CPM
- miscellanecus
- quauing theory
= inventory theory
- costing/accounting theory
= heuristics
“A particular methaodology will probably be dominant rather
than exclusive in a model [32:112]" but the soluticn technique
needs to be known by the model user. Different solution
techniques could and probably would yield different results
when applied to the same problem, thus the smotivation for
classifying models by solution technique.

Classifying models by solution technique has several
drawbacks as does any classification scheme. One particularly
large problem created by this classification scheme is that
it offers no insight into when the msodel should be usmed for
analysis or the function of the model. Thus we have classi-
fication schemes for models by life cycle phase and by
application.

Blanchard has broken the life of a system into six
distinct phases (4:317):
= Conceptual phase: the need for the system is
defined.

- Advance development phase: systam configuration

18
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is defined.
- Detail design and development phases the systems -
and all their support items are designed and tested.
- Production and/or construction phase: the system
and its support items are producad. iy%gi
= Operational use phase: the system is deployed.
- System retirement phase: the system is phased out.

Models used in one phase may or may not be suitable for
use in another phase due to data requirements (availability
and validity) or analysis performed; therefore, it is impera-
tive for the logistics engineer to know what madels apply at -
a particular stage aof a system’'s life.

There are several classification schemes for categoriz-
ing models by application. Paulson, Waina, and Zacks (32) »
used this scheme in classifying 46 models into seven appli-
cations categories: spares, aerospace ground equipment (AGE),
personnel , maintenance posture, operations, life cycle cost, »
and project managament. The Defense Logistics Studies
Information Exchange (DLSIE) produces catalogues of laogistics
models using five major categories but provides a further "l:
breakdown by a secondary coverage index to provide a total

of 49 categories:

Major Category Number of Sub-Cateqories »
Accounts 3 .-
Facilities 7 L
Material 22
Military Operations 12
Personnel S

- e
II‘ '.‘.

The prablem that arises from using just any one of the
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classification schames by itself is that the logistics

engineer has no imsediate means to identify a model that is ;4~;

used in the specific phase of a systea’'s life cycle and

which performs a particular type of analysis and which uses a

particular solution technique. =
Interviews conducted suggest that logistics engineers

use only several factors in determining which model to use

for analysis. Not suprisingly, which factors are considered ® o

important varies among logistics engineers (for example, esase o

of use, availability, and solution technique).

We choose to represant the appropriateness of a model .' i
for performing the desired analysis as a function of n

variables:

being considered

Value R; represents a rating assigned to the i ‘th model and

e
each variable ;5 reprasents various characteristics of the :
model that the logistics engineer considers important. There .
exist several methodologies for implementing a function of o

. 4

this form.

First, one could describe the set of characteristics

for sach model under consideration and apply the function to

the set. The models yielding a value greater than or equal ,j{f
to a minimum standard rating would then be considered appro- Z?ﬁ
priate for performing the desired analysis. ;'n

A second method would be to describe the function in

20
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terms of a decision tree where sach variable represents a
node of the tres. This method becomes very difficult to -
implement as the number of branches increase. :

We can enhance the usefulness of the rating function by

. A v
[ L

redefining the function using two classes of variables:
critical and noncritical. The function now takes the forms

Ry = Flxj99 coe Xjny Vige cco Yig!) (2) ]

8 .

Each LY represents a critical variable. A critical variable
is a characteristic that if not present in the msodel forces
the rating R; to zero. Each y; represents a noncritical if:”
variable. A noncritical variable is a characteristic that :ii:#
makes the use of the model desirable to the logistics engin- gi;ij
ear, but does not negate the use of the model if not present. ;%;f

This definition creates the problem of determining which ;iiﬁﬁ
variables are critical and which ones are noncritical. This iifi
is not a new problem; as mentioned we found little agreement irij
on this matter in the interviews we conducted. One is also
faced with the quantification of these variables. So the
function we are describing is not a numerical function but .-v

the decision process the logistics engineer uses to sslect a

model to perform the desired analysis. Paulsan, Waina, and
Zacks accurately describe the situation: "It is incumbent !--
upon the decision maker to be sure he has selected the proper -
tools for the tasks [32:114]." With this thought in mind we

offer the following questions based upon various opinions put ’

21
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class of variables that pertain to the suitability of using
‘2 the model in a CAD environment. The new function would have R

the following form:

(Ril’ Riz) = “"il' ase xin, Yil, see yill' zit, weso z“‘) (3

The value R;, represents our original value R which was defined
to be the rating of appropriateness of the model to perfornm
the desired analysis. Value R;, represents a rating of the
suitability of the model to operate in a CAD environment.
Each z; g represents a variable to be used in determining this
suitability value. The following questions represent possible
variables of the rating function:

CAD Variables.

1. Is the model interactive?

- If not, can it be made interactive?

2. Are the results of the model representable in

graphical farm? .
3. Is the run time of the model of a short to medium i
duration (1 to 5 minutes)?
4. Does the model require data from the CAD data basae?
5. Is the model compatible with the CAD hardware and
software?
Three major ideas should be extracted from the preceding
discussiaon:
- The number of variables that come into play in the

selection of a model to perform a particular type of analysis

23
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is large.

- The varying classification schemss focus only upon
one major aspect of a model at a time, thus hindering the
logistics engineer in his decision process of selecting a
madel .

- There exist wide and varying opinions about which
characteristics of a model should be used in the selection
process.

With these ideas imparted we now turn our attention to some

of the problems and limitations of using models.

Problems and Lisitations
A model, whether a logistics or engineering model, is an

abstraction of reality; therefore, inherent problems and

limitations are associated with its use. One of the most
limiting factors encountered is the data the model processes. i&;g?ﬁ

Data requirements vary greatly from model to model ;;;;i
« « « « Whatever its requirements, however, a mod- e |
el ‘s effectivenaess is dependent upon the quantity -

and quality of the data available to drive it [(32:171.

Generally, the further the system has progressed through the i?;}?
design process the more data is available to process. The b;A
accuracy of data also improves. As we attempt to move in the -
other direction (earlier in the design stages), data availa-
bility and accuracy become limiting factors the model must be
able to handle. Fortunately, methodologies are being devel-
oped to aid the logistics engineear in overcoming these prob-

lems. For example, a logistics risk assessment methodology

24
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described by Wood (44) establishes data estimates and assesses

associated risks of using these estimates. Wood offers the

following motivation for using such methodologies (44:1):

The objectives of a logistics risk assessment meth-
odology are to: (1) generate an acceptable and
supportable point estimate rather than a composite
of subjective cstimates which is difficult to jus-
tify, (2) provide management with an associated risk
assessaent of given paint estimate, (3) provide a
consistent methodology for adjusting the initial
point estimates as hardware definition reduces the
ranges of realistic paramesters, and (4) provide a
computerized model for evaluating complex interre-
lationships contributing to resultant point estimate.

It should be noted that the availability of only estima-~
ted data should not stop one from using models for analysis.
The user needs only to understand the limitations imposed by
the data.

Evan when the uncertainty cannot be easily quanti-

fied, models can be used to explore system design/

support cost interactions and thus define at least

the desirable ranges of system parameters [32:471.

Another problem associated with using models is the

requirement for the logistics engineer to understand haow the

model treats a particular variable. For example, if an
output is computed from data estimates, the output will be an

estimate of less precision (5:27). Considering the number

PR
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of variables possible this can be a large task. Table I
gives a good indication of the numerous variables a madel may

process. ﬁti;j
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TABLE I

Logistics Model Variables (32:8)

Item Repair points
Unit Cost Manhours to repair
Reliability Maintenance skills
Waeight Parts cost/repair
Volume Labor rate

Procurenent lead timse
Procurement cost
R and D cost

System
Program for utilization
Geographic deployment
Force size
Force life
OR rate
On-equipment maintenance cost
Training cost
Interest rate

Stock points
Spares lavel
Supply effectiveness
Supply administration cost
Reorder policy

A problem also arises in data compatibility. Data may

be available but not in a form usable by the model. Proces- —
sing the data to ocbtain the correct form could be expensive fﬁk:
or even worse cause the accuracy of the data to be diluted. : j
Besides data problems, Blanchard offers two additional ;‘ ;
problems stemming from the use of models (4:4035): ‘ %
1. There is a chance the logistics engineer may EEEQ

become so enamored with the model that his concept of the

problem becomes distorted.

2. Models are only tools and not a substitute for

experience and judgment.

Maintenance postures

Repair cycle length

Order and shipping time

NRTS rate

Condemnation rate

Distance for next echelon

Packing cost

Shipping cost

ABE cost (acquisition,
installation, O and M)

ABE weight and volume

ABE quantity

Facilities cost

Technical data pages

Technical data cost




Decision Function Formulation

With the conceptualization of the decision process behind
us, it is now time to turn our attention to a generalized
formulation of this function. The decision function takes the

follawing form:

(Ril' Riz) = *(Xii' ".xiﬂ’ yil’ ses Yi.’ zix, sse z“‘)

0 if x,,N X, =@
13 3 for any j = 1, 2, .ac N

Rii = else
L] 1 if Yij = Yes
= a; ¢ where c; = el se
b B | 3 o
J=1
L3 1 if 235 = Yes
Ri2 = ij € where c; = alse
J=1 o

where

Ril = the appropriatensss rating of the i °‘'th model
Rio = CAD adaptability rating of the i°th model

Xy ™ set of attributes representing the j’'th critical
variable of the i ‘th model

Yij ™ attribute representing the j’'th noncritical
variable of the i’ 'th madel

z4; = attribute representing the j'th CAD variable of
the i "th model

XJ = get of allowable values for the j’'th critical
variable

a; = weight given to the j’'th noncritical variable

bj = waight given to the j‘'th CAD variable
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A specific example will aid in understanding how this
I function can be used. The following example is aimed at
identifying a model that is suitable to be used in the con-
ceptual design phase and at the same time lends itself for
incorporation into a CAD. Data used in this formulation is
taken fraom Appendix C. Appendix C gives a summary the two

models considered. The data listed for each model was synthe-

sized from reports about the particular model and is not in-
tended to serve as a detailed description of the capabilities
of the model. It alsoc should be noted that one is not limited
to using only the variables listed below but can define any
number of variables in any class for which data can be gathered
for sach model.
The critical variables and allowable values for these

variables were defined as follows:

1. x4y represents the set of life cycle phases
to which the i ‘th logistics model is appropriate and

2. x;o represents the set of the types of
analysis the i ‘th logistics model performs.
- 3. X4 = {(Conceptual Phasel
: 4. X, = (Reliability Analysis, Spares Analy-

veis, Life Cycle Cost Analysis, and Maintainability Analysis}

Noncritical variables were defined as follows:
1. vy;ji represents the answer to the question: Is
the solution technique appropriate to the type of analysis

being performed?

28 Ry
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2. Yi2 represents the answer to the question: Is
data available in this life cycle phase to run the model?

3. Yiz reprasents the answer to the question:
Will the model accept estimated data®?

4. vy;4 represents the answer to the question: Is
estimated data suitable to the level of analysis being per-
farmed?

S. Yis represents the answer to the question: Is
the model ‘s ocutput in a form usable to the logistics

engineer?

&. Yio represents the answer to the question:
Does the model perform multiple types of analysis?
l 7. yj7 represents the answer to the question:
V Can the model operate without special peripheral units?
8. Yig reprasents the answer to the question:
‘| Does documentation for the model exist?
CAD variables were defined as follows:
1. Z1 represents the answer to the question: Is
the madel interactive?
2. z2;o represents the answer to the question:
Can the model be made interactive?
_ 3. 2;x represents the answer to the question:

Are the results of the model representable in graphical

form?
4, 254 represents the answer to the question: Is

the run time of the model of a short duration?

29
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S. Z;= represents the answer to the question:
Will the model accept input from the CAD data base?
&. Zjy represents the answer to the question:

Will the model run on the CAD system or an interfaced micro-

computer?
To simplify calculations for this example each a; and bj
- was defined as one. Using the data from Appendix C for the
v
Reliability Maintainability Cost Model (RMCM) and the Network
Repair Level Analysis Model (NRLA), we can obtain the values
for each variable.
)
Variable RMCM NRLA
X1 Conceptual Devel opment
- Xi2 Reliability Level of Repair
| Yii Yes Yes
Yi2 Yes No
Yix Yeas Yo
Yia Yas No
Yis Yes Yes
i Yise Yeas No
Yi7 Yeas Yes oo
Yie Yes Yes B @
252 Yes Yes SRR
- 213 Yes Yes e
) Zia No No ]
Zis Yes Yes oo
254 Yas Yes EARS
Applying the decision function (page 28) to the above values, Ti
. )
] the function yields a value of (8, 5) for RMCM compared to a K

value (0, 4) obtained for NRLA. The first value indicates

that RMCM satisfies the critical variables and satisfies many
) of the noncritical variables. The first value for NRLA

indicates the model does not meet all the critical variables.
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The next value for each of the two models indicates each

aodal has potential for interfacing with a CAD system.

Summsary

Wa presented in this chapter what we believe is an accu-
rate representation of some of the difficulties a logistics
engineer faces in selecting and using logistics models. We
also presented a methad for empirical evaluation of the appro-
priateness of a model to perform the desired analysis and to
identify models suitable for incorporation into a CAD system.

We now turn our attention to the topic of microcomputers

to better understand their capabilities and limitations.
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I1V. Microcomputers

Overview

The microcomputer offers the logistics engineer a chance
to increase productivity just as the timesharing terminal did
a4 decade ago. Several logistics models have been implemented
on microcomputers but these models were scaled down versions.
These undertakings have alsoc failed to produce documentation
as to the problems encounteraed in using microcomputers. Why
did the models nead to be scaled down? What was the impact
of the microcomputer ‘s memory capacity? What hardware limi-
tations were encountered? What software problems existed?
We attempted to get answers for some of these questions be-

fore we began modifying the Reliability Maintainability Cost

Model; hence, this chapter.

What is the GQuestion

The last decade has sesn a unprecedented growth in micrao-
camputer technology. This growth has transformed microcom—

puters from toys into productive, useful tools. This growth

has also led to the "gradual disappearance of demarcation ST
lines between mainframe computers and microcomputers [36:2361"

and has fueled the debate on whether or not microcomputers

will replace mainframe computers. Heally suggests that this

is the wrong question to ask: "technological revolutions are

with us already; computing, however, is about solving problems

and providing services, not just about technolagy [19:120]." )
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1f we focus on solving problems, an entire new set of
questions can be raised:

1. Why use microcomputers instead of mainfrase
computers?

2. What type of probless should be solved on
microcomputers?

3. What are the limitations encountered when using
microcomputers?

In answering the first question, we find there are
several advantages microcomputers offer over the use of
mainframe computers:

- "Cost is perhaps one of the strongest arguments
for using a microcomputer to do engineering and scientific
problem solving [(38:17]." This incentive will continue to
increase as microcomputers’ prices fall due to advancing
technology. The cost per byte of memory capacity for a
microcomputer is five cents and for a mainframe computer is
forty cents. A cost comparison of processing speed per
dollar is even more dramatic:

The CPU processing time for a large computer is

about an order of magnitude faster than that for

a4 microcomputer, wheresas the overall purchase

price is three orders of magnitude greater (38:71.
Miscellanesous costs of running a microcomputer are also less
than those of operating a mainframe computer. For example,
support equipment (such as special air conditioning units)
is not need as microcomputers function in almast any reason-

able environment.
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Since microcomputers are connected tao CRT screens

or to slow-speed printers, it would seem prudent to

restrict their use to problems requiring moderate

amounts of overall processing time and moderate

amounts of output [38:71].

We believe that these opinions are not an accurate
representation of the capabilities of a microcomputer. Baer
offers a flexible opinion concerning the capabilities of
microcomputers:

« =« » if computations are to be performed primarily

on 14-bit or larger entities micros should not be

be selected. This might be wrong by the time this

book is published but then the same argument could

be repeated by changing 16 to 32 [2:433].

Time, as alluded to by Baer, has allowed technology to create
a variety of microcomputers that are capable of handling
programs that once were feasible to run only on a mainframe
computer. Current microprocessor technology has produced five
classes of computers (36:257):

1. Microcontrollers: 4- to 8-bit processors used
in process control applications, toys, and calculators. They
are capable of handling only small, well-defined tasks.

2. Microcomputers: more versatile than microcon-
trollers. It igs in this class that one finds the personal
computers such as the VIC-20, Commodore 64, and TRS-80 Model
4. Based on B8-bit processors (for example, 8080, Z80, and
M&6800) , these machines are suited for use as word processors,
smart terminals, and educational tools. The processors of

this class have a memory addressability of only &4k bytes,

which limits the ability of these machines to handle large

35
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and more complex problems.

3. Minimicrocomputers: use the 8088, 8086, and
80186 family of processors. These processors are capable of
performing 105 to 10% operations per second and have the
ability to addres= I megabyte (1 million bytes) of memory.
The IBM-PC and TRS-80 Model 2 computers belong to this class
of microprocessors.

4. Maximicrocomputers: based on processors such as
the Z8000. MC&48000, and the B80286.

S. Supermicrocomputers: use the iAPX 432 or NS16032
processors.

The hardware reasons behind shunning microprocessors for
use in large applications have been focused in the following
areas (38:9):

- processor speed,
- memory addressability, .;f¥
- accuracy and speed of numeric computations and, :T;
- input/ocutput capabilities.
The last three classes of microprocessors overcome these
barriers. The remainder of this section focuses on these
barriers in relation to the last three classes of micro-
processors. Alsoc note the term microcomputer will be used
to represent a microprocessor from any of the five classes.
Processor Speed. Consider the microcomputer config-

uration set forth in Chapter 1, which is a member of class 3.

The IBM Personal Computer uses an Intel 8088 microprocessor.
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In terms of raw computational capability the IBM-PC
has the ability to outperform by a wide margin the
previous generation of personal computers. A com- o
puter graphics benchmark which scales 16,384 pairs Y
of 16 bit integers by a fractional scale factor runs .
ten times faster on a S5 MHz 8008 than on a 6 MHz
Z80B [17:1341].

This speed comparison is in relation to a microcomputer from

-

class 2. Turning around and looking at how the IBM-PC

compares to mini and mainframe computers we can see that the
implementation of large processor bound applications becomes
feasible in this class of microcomputers. Table II displays
the results aof an IBM-PC versus various minicomputers using
the Whetstone test. This test was developed by Wichman and
Curnow and performs integer and real number calculations in

a variety of loops and subroutine calls (43:48).

TABLE 11 .!_
IBM-PC versus Minicomputer Comparison (43:49)
Speed -
1000 Whetstone L
Machine Instr/sec
IBM—-PC + 8087 72.8
PDP 11/34 181.0
PDP 11/44 252.9

VAX 11/780 6468.3

In a test performed by BYTE magazine CALPASS3, a program
used to predict energy use in conventional and passive solar ﬂé;ﬁ
buildings was converted to run on an IBM-PC. Runtime for

CALPASSI approaches one minute on a large mainframe compared

37
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» » demonstrates that it is possible to integrate
thc full functionality of a high-end 32-bit minicom- '
puter or mainframe computer onto a small number of L
chips in a conservative NMOS process and achieve a »
performance-to-price ratio which compares quite
favorably with such systems (21:1557].

3
I
)

An attractive performance—-to-price ratio is achievable.
Stritek, Inc., of Cleveland has developed processor circuit »
cards utilizing the 16032 or 80286 processors that plug into

an IBM-PC which effectively converts it from a class 3 micro-

computer to a class 5 microcamputer for a cost of less than P

[ $2500 (12; 22).

h Memory Addressability. It may be the increase in
microprocessor speed that makes running a large program ’

practical on a microcomputer, but it is the increase in the

processor ‘s memory addressability that makes it possible.

The 8088, 80846, and the 80184 processcors are capable of
addressing 1M bytes of memory. This is 16 times the memory
capacity that a processor of class 2 can address. This fact

baecomes even more remarkable when we consider that the IBM

SR DI N

360/30 has only 65K bytes of memory and the IBM 1401 had only

12K bytes of memory. Processors of class 4 and S are even

more powerful supporting virtual memory implementations.

Virtual memory allows you to combine a minimum of
y expensive primary storage (main memory) with lower-
; cost secondary memory. In this way, you can take

full advantage of extremely large operating system ) '
software and applications programs (now offered

on large mainframes) without worrying about the

hardware limitations of your asystems [25:353].

Table III1 displays the memory capacities for various processors.
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TABLE 111

Microprocessors Memory Capacities
In Bytes (253 43)

Real Virtual

Microprocessor Mamory Memory
8088 M -
808s 1Y, | —
80186 M ——
80286 16M 16
16032 amM 16M
iAPX 432 16M 10248

It should be apparent that the memory capacity of a
microcomputer no longer presents a barrier to using the
microcomputer for large applications.

Numeric Capability. Numeric computational accuracy is
another concern in computer applications. A typical mainframe
computer has a 32-bit word (4 bytes) which is used to store a
single precision floating-point number. Double precision num—
bers require &44-bits. Mainframe computers alsoc have special
arithmetic processors that efficiently process floating-point
calculations.

Earlier microcomputer architecture did not lend itself
to numerical applicelions for two reasons: memory capacity
and numeric processing speed. Applications requiring large
arrays could not fit into memory. For example, if you needed

to multiply two 100 by 100 single precision matrices together,

40
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array storage would require 80,000 bytes. Even if the arrays
were small encugh to fit into memory, floating—-point calcula-

tions were performed via software emulation which created an

. .
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averhead that effectively nullified any significant numerical
analysis programs from being implemented.
As mentioned, class 3, 4, and S5 microcomputers have

overcome the memory barrier. They also have overcome the

spead praoblem of numeric processing with the development of
special numerical data processors (NDP) which are specific-

ally designed for high performance numeric processing.
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Intel ‘s 8087 NDP is one of these processors. The 8087 :ili
NDP acts as a coprocessor performing all floating-point
calculations. The 8087 NDP also frees the programmer from
worry about accuracy as all computations are performed using ;;Q
80-bits, allowing the 8087 NDP to represent numbers main-
taining 44-bits of accuracy with powers as large as 104932,
Few applications will exceed this capability. The 8087 NDP ;%j
is also efficient. Table IV gives comparisons of the speed -
of selected instructions of the 8087 NDP compared to software f&p

aemulation using an 8086.
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TABLE IV

Floating-Point Execution Speed
In Microseconds (45:3-181)

Instruction 8087 NDP 8084 Emulation
Add/Subtract 17 1,500
Multiply (single 19 1,600
precision)

Multiply (extended 27 2,100
precision)

Divide 39 3,200

Compare 4 1,300
Square Root 36 19,600
Tangent 90 13,000
Exponentiation 100 17,100

The 8087 NDP is not the only numeric data processor available.
The 80287 and 16081 NDPs are used in conjunction with the
80286 and the 16032, respectively.

Input/Output. The final hurdle of implementing large
programs on microcomputers deals with input/ocutput (I0) capa-
bilities. 10 is discussed from two viewpoints: the data bus
and the physical I0 devices.

The data bus links together the microprocessor, memory,
and I0 devices and establishes the maximum data transfer rate
between components. Faster and larger mass storage devices
have been developed, but one should not expect to improve the

performance of a program by simply attaching these faster
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devices to the computer. An example will serve to demon-
strate this idea. The Winchester disk used in the IBM-XT is
capable of transferring data at a speed of 625k bytes per
second (44:11-196). The data bus of the IBM-XT is capable of
handling data transfer at a maximum of only 350K bytes per
second; therefore, attaching a disk drive capable of even
faster speeds accomplishes nothing. In reality we even fail
to drive the data bus at its maximum rate because the disk
controller operates at speeds slower than the bus. What we
eventually achieve is an average data transfer rate between
60K to 90K bytes per second (9:307).

There are several ways to increase this average transfer
rate. First, a faster disk controller can be produced but
this leaves us bound by the maximum speed of the data bus.
Second, if a faster controller is produced, one could then
make use of the faster data buses found in class 4 and S
microcomputers. Third, software techniques of caching* and
spooling can be implemented but again we are bound by the
maximum rate of the data bus.

Each of the previocusly mentioned solutions would in-
crease the data transfer rate but does not allow for multiple

simul taneocous data transfers as found on mainframe computers.

*a software program which maintains blocks of
frequently used disk data in memory so they will be readily
available for processing (12:356).
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1. operating systems,

2. supporting language processors, and

3. the application progranms.
The last aspect will not be discussed here but is covered in
the next chapter dealing with program implementation.

Operating Systems. It is the responsibility of the
operating system to perform 10, maintain file structures, and
manage memary allocation. Given these tasks, operating sys-
tems "often determine the ultimate potential of a computer
system [3I3:188]1." Only recently have ogperating systems for
microcomputers become sufficiently sophisticated to properly
handle the hardware at their disposal. Slow-speed devices
are now being spooled, which makes more efficient use of the
processor. Caching techniques have been implemented to
achieve greater data transfer rates to and from mass storage
devices. Hierarchical files structures are also allaowed by
several operating systems.

Memory management has also taken a giant step forward
with the implementation of memory overlay structures. For
class 3 microcomputers this was an important step since
microprocessars in this class do not support virtual memory.

Language Processors. As with operating systems,
language processors have also improved. Several years ago
the only high-level language available on a microcomputer was
BASIC. Today, one has the choice of FORTRAN, Pascal, C, LISP,

and APL. The availability of these language processors has
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V. Implementation of Two Logistics Madels

Overview

This chapter documents the events that took place during
the modification of the Reliability Maintainability Cost
Model (RMCM) and the Network Repair Level Analysis (NRLA)
model to run on the microcomputer described in Chapter 1. The
events identified during the conversion process by no means
represent an all-encompassing experience but do serve as a

starting point for future endeavors.

Model Selection

We began in December 1983 trying to locate source code
and documentation for logistics models dealing with product
design. We first turned to the DLSIE catalogues of logistics
models. These cataloguss are published on a quarterly basis
and contain the descriptions of newly developed and in-work
logistics models. Each catalogue covers several categories
of models (for example, personnel, training, and maintenance).
We identified several potential candidates and ordered
additional documentation. Unfortunately, the documentation
provided was only a more detailed description of the model
including the assumptions and mathematical formulations
used. Computer source code was not provided. Calling the
contacts listed in the DLSIE catalogues we found we could
obtain source code listings for several of the models while

source code listings for other models were held under
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proprietary rights.

We continued aur search by talking to instructors in the
School of Systems and Logistics and personnel at the Human
Resources Laboratory as to what logistics mod.lp were being
used at Wright-Patterson AFB. It was though these conversa-
tions that the RMCM and the NRLA models were identified to us
as not only being suitable for testing the capacity of a
aicrocomputer to handle large logistics models but also could
be used to validate the ability of our decision function in
selecting an appropriate model. We also received the added
benefit that computer source code for both models were avail-
able. Source code for the RMCM was located on the CDC Cyber
6600 mainframe computer and the source code for the NRLA

model was located on the Harris 500 mainframe computer.

Obtaining the Source Code

Even though the source code was available, we could not
access it because we lack accounts for both mainframe compu-
ters. Though it was not particularly difficult to get an
account as AFIT students, it still toock us a week before all
the paperwork was completed.

After obtaining account numbers, we discovered we still
did not have authorization to read the source files as they
were protected by passwords. This required us to contact the
owners of the files for permission and luckily they were kind
encugh to allow us access.

With access allowed, we opted to use telecommunications




..........................

to download both models to the microcomputer. This eliminated
the problem of entering the source code by hand, which is a
tedious process and prone to errors. Although telecommunica-
tions saved us the undesirable task of entering the code by
hand, telecommunications is not withogut its drawbacks:

1. The microcomputer user must have an account on
the mainframe computer.

2. The microcomputer and mainframe computer must
have telecommunications capabilities.

3. Data transfers at 300 baud are slow. Even
at the faster speed of 1200 baud, data transfers of large
programs can be quite time-consuming. The RMCM model ‘s file
size was approximately 376K bytes and the data transfer took
almost 45 minutes.

4. Data transfers using telecommunications are not
always error—-free. In the transfers of both models we were
fortunate in that the errors generated were obvious as they

were of the garbled data type versus dropped characters.

What Do They Do?

With the source code for both models downloaded to the
micraocomputer, we turned our attention to understanding just
how the programmers made the models do what they were sup-
posed to do. We started with the RMCM. Sitting down with
the listing of the program and the documentation manuals, we
began to trace line-by-line through the program to under-

stand how the program worked. This was quite time-consuming
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and it was at this juncture in our research that we realized
that we would not have enough time to process the NRLA model
in & like manner. Althaugh, it took approximately four weeks
to complete this process, it was time well spent because

during this process, we discovered where the major thrust

of the conversion process would focus —— the translation of

1 character string variables.

k; It should also be noted that this process was facilitated
by the abundance of comment cards found in the program list-
ing and by the well-written documentation manuals provided.

u. With a basic understanding of the program, we began the

i process of adapting the program to the microcomputer.

Source Code Conversion

The particular version of the RMCM we obtained was
written in CDC FORTRAN IV Extended. The following cbstacles
were encountered in the conversion process:

Editing Capabilities. The line and screen editors
available for the IBM-PC could not handle editing the complete
source file of RMCM; therefore, it was necessary to break the
program into smaller source code segments. This proved to be
a nuisance in that it limited the use of editing capabilities

such as global search/replace and block copy.

Nonstandard Statements. CDC FORTRAN IV Extended

provides for several statements not implemented in FORTRAN 77

and uses different syntax structure for some statements found

in FORTRAN 77. The PROGRAM and OVERLAY statements in CDC : , 7
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FORTRAN IV Extended have no counterpart in FORTRAN 77 but
luckily could be disregarded during the conversion process. .
[

SUBROUTINE and CALL statements allowing for alternate returns
required modification due to differences in syntax. ENCODE
and DECODE statements allowaed by CDC FORTRAN IV Extended

required conversion to READ and WRITE statements using )
FORTRAN 77 internal file capabilities. 'ﬁiig

Character Data. The use of character data was the most .

difficult problem to overcome during the conversion process. °

This problem stemmed directly from the 64-bit word of the CDC

Cyber 6600, which is capable of storing 10 characters per ;;A
word. The IBM-PC is able to store only four characters per 'i
word. The use of the CHARACTER statement, which allows ;f;
variable length character strings, provided in FORTRAN 77 ,;i

3

facilitated the conversion but in turn created a waste of

storage and hindered run time efficiency.

Program Debuqging
With several FORTRAN 77 compilers available for the

IBM-PC, it was necessary to decide which compiler we would
use in the conversion process. Not all FORTRAN compilers
support a complete implementation of FORTRAN 77; far in-

stance, Supersoft FORTRAN produced by Small Systems Services,

Incorporated, allows for only 14-bit integers and does not

support input/output statements defined by FORTRAN 77. We

selected Microsoft’'s implementation as being the closest

implementation of FORTRAN 77 we could find.
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With the source code modified to FORTRAN 77 it was time
to begin the process aof debugging the modified version of the
model. The first step was the elim’ jation of the syntax
errors created during the conversion process. It was during
this process that the capabilities of Microsoft’'s FORTRAN 77
Version 3.1 proved to be a nuisance. The compiler was unable
to handle large source files and frequently aborted giving
the message “"internal compiler error.” To avoid this problem
it was necessary to further break the source files into
smaller segments. Since separate compilations were required,
the ability of the compiler to check for differences in com—
mon block sizes and improper argument types for subroutines
and functions was nullified. The overall process of just
removing syntax errors took approximately four days.

With the syntax errors removed we were ready to begin
operational testing of the converted model. Testing was
greatly facilitated by the presence of example data files and
outputs in the documentation manuals. Besides the obvious
errors of spelling variable names incorrectly and misunder-—
standing the logic, we encountered three significant pro-
blem areas:

1. Support provided by CDC FORTRAN 1V Extended for
disk files differs from support provided by FORTRAN 77. When
opening a nonexistent disk file for output in FORTRAN 77, the
file attribute must be specified as NEW; therefore, it was

necessary to extensively modify the subroutine CHECK to handle
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this situation. The program kept crashing until we identified
all the places from which disk files were being opened, and -koae
modified the calls to subroutine CHECK.

The End-0f-File function also works differently. The
logic in the program worked under CDC FORTRAN IV Extended,

but it was necessary to modify the program to handle this

difference. To alleviate the praoblem the end-of~file de-

tection capability allawed in READ statements was used. s

2, The numeric accuracy of the CDC Cyber &400 ?. 
differs from the numeric accuracy of the IBM-PC. Using a
single precision variable, the Cyber carries fifteen signi- ;;'71
ficant digits compared to seven significant digits for the :f;
IBM-PC. When using a microcomputer, this problem can be ;33
overcome by performing all computations in double precision. ss;;¥

Double precision variables on a 32-bit computer allow fifteen

digits of accuracy to be carried. Double precision usage is
not a total panacea in that it doubles core storage require- j:;;;
ments and reduces computational speed. R

Table V shows the difference in accuracy using single and

double precision calculations. Since data normally consists ’;':'

of only estimates during the conceptual design phase, the

user should note that computations using single precision

calculations may be acceptable. 1‘Rl




TABLE V

Comparison of Single and Dauble Precision Calculations

Percent
Computational Item S8ingle Double Change
i. Life Cycle Cost 69,951,620 69,985,582 ~04%
2. Recurring Cost 37,991,720 I7 ,625,673 « 09%

3. Annual Recurring Cost 2,506,115 2,508,378 «09%

4. Non-recurring Cost 32,359,910 32,359,907 «00%

3. Microsoft’'s FORTRAN 77 Version 3.1 uses the
IEEE standard for representing floating point numbers. We
noted this situation only because the program creates two
binary files to be used by a separate report generator pro-
gram. This is of no concern as long as language processors
supporting this standard are used, but it is a user—-besware
situation. For instance, Microsoft’'s Basic Interpreter uses
a different real number representation than the I1EEE stan-
dard, which effectively prohibits passing binary files be-
tween programs produced by these language processors.

The use of binary files also made it difficult to deter-
mine if the correct data was being written. Reading a hexi-
decimal data dump is quite tedious. To aid in debugging and
program compatibility, the program was modified to support
extra files. These extra files are the ACSII representa-
tion of the binary data files.

With these three problems identified, the debugging

process became an iterative process of running the model,
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noting errors, determining the logic fix, modifying the
source code, and recompiling the program. The debugging

phase took the better part of three weeks.

Running the Model

M.,,”,,
o I
R = L

No changes were made in the operational commands of the
madel. The commands operate as documented in the RMCM User’'s

BGuide. Input data file itructuru also remains the same.

" I

Procedures for starting the model have been modified and
reflect operation of the model on the IBM-PC using DOS 2.0

for its operating system. Operating procedures are found in

'

Appendix D. Appendix E has examples of the model ‘s inputs

and outputse as computed when run on the IBM-PC.

Summary

The above discussion represents a summary of the activi-
ties that took place in converting the RMCM from the CDC

Cyber 6600 to run on the IBM-PC. The occurrences of the

problems mentioned were often random and not readily obvious

but took more time than anticipated to overcome; therefore,

we were unable to maodify the NRLA model to run on the

IBM-PC.
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V. Conclusions and Recommendations

Conclusions
In this research we have attempted to develop a method-

olagy to identify logistics models suitable for use in a CAD

function can be forced to select any particular model if

environsent and demonstrate the feasibility of using a micro—- ,‘
computer to run the selected logistics models. }.
Logistics Models. In the process of identifying the : :
twe logistics models to adapt to a microcomputer, we noted i ,.‘
the following: »‘Z'j
1. Much confusion exists as to what models are ;,; 4
actually useful to the logistics engineer during the concep- . : ﬁ
tual design phase. It was this confusion that led to the i;ff;
general selection function developed in Chapter 3. The ;::;2
LI

the weights are assigned with bias; but if the function is
used properly, it forces the logistics engineer to consider
aspects of the model that could easily be ignored in a hasty
decision process.

2. Current logistics models are not designed to
take advantage of a microcomputer’'s gQraphics capabilitys
therefore, it might be best to develop models from scratch

versus converting them from mainframe computers. This paral-

lels the thought of one logistics engineer who read a draft
of this report. He commented that in his experience the most

useful models were the simple, small ones written for a spe-

cific purpose by the engineers warking on the design.
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3. Logistics models are used primarily due to con-
tractual requirements, but the model ‘s use is only an after-
thought and not normally used in the decision making process
concerning a system’s design. Most of the individuals inter-

viawed beliesved that if the models were readily available,

easy toc use, and produced easy to understand outputs this

attitude towards use of logistics models would change.

Microcomputers. The conversion of the RMCM demonstrates ;-tf;
that microcomputers are capable of handling the task of

running logistics models. The follaowing conclusions are ?fﬁfﬂ

supported by the RMCM conversion.

1. Run time for the microcomputer version of the
model is not prohibitive. The run time may be greater far
other logistics models but with faster microcomputers be-
coming available run time should not be a major prablem.

The model provided reasconable response times in all
but aone situation. This was the use of the model ‘s GLOSSARY
function. The GLOSSARY function searches a sequential file
to provide the model ‘s user definitions of key terms. The
search times of this sequential file using various disk medi-

ums are listed in Table VI.
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TABLE VI

Glossary File Search Tises

Type of Disk arch Ti ¢ t Entry)
1. Floppy Disk 63 seconds
2. Hard Disk 47 seconds
3. RAM Disk 47 seconds

Since the search times are the same for the hard disk and the
RAM disk, one can deduce that the microcomputer is pracessor
bound and not input/output bound. A faster processor would of
course improve these times. Another way to improve these
times would be to rewrite the search algorithm using a random
access disk file instead of a sequential file.

2. The memory capacity of the microcomputer des-
cribed in Chapter 1 was more than sufficient to run the RMCM.
The RMCM required 238K bytes of core storage to run without

overlays. With the price of RAM falling with technical

advances, memory capacity is no longer a limiting factor.

3. Numerical accuracy was not a significant prob-

e
X .
Kl .

lem (see Table V, p. 54). Conversion of models from compu-

ters having word sizes greater than 32-bits can compensate

for round-off error by making use of double precision varia-

all calculations as if the operands are double precision.

bles. The increase in run time created by the use of double _1_f
precision variables on a microcomputer having special numeric :ftzg
S N
processors is minimal since these processors normally perform ¥:-¢:
. -4
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4. Software support for language processors still
needs improvement. Compilers must become more reliable and
generate optimum code to insure the microcomputer is used

efficiently. Graphics capability for many languages is non-

standard or nonexistent. FORTRAN 77 pravides no direct 3551;

s SN,
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method for using the graphics capabilities of microcomputers; f-
therefore, it is necessary to either purchase or produce ft*
assembly language subroutines to perform graphics. Once this fi. 1
is done, portability of the program, which is a primary | i,;
reason for using FORTRAN 77, is lost. Eff’f?
We also found there are several user aspects of a micro- ;;~2AJ

camputer versus a mainframe computer.

1. Software may not be readily convertible from

one machine to another. For instance, even though the RMCM
model was written in FORTRAN IV it contained saveral statements
which were peculiar to the CDC Cyber. Thus, to enable the
model to run on ancther mainframe which utilized FORTRAN 1V,
conversion of the special statements would first be necessary.
When changing from mainframe to microcomputer, not only might
the computer language be different but the word size might be
different thus creating a problem.

2. Conversion does offer at least one advantage to
the user: the chance to redesign the algorithm of the model.
Due to the speed of the mainframe computer, efficient program-
ming is not always of particular concern to the programmer.

The slower speed of the microcomputer makes efficiency in
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programming necessary.

3. Availability of the model to the user of a
microcomputer is an advantage. A dedicated machine, even
though slower than a mainframe, can provide easy access to
- the analysis model. Some of the individuals interviewed

remarked that the difficulty of getting an account number
and password for a mainframe computer, and the problems of
Hﬂ signing on to the system were encugh of a nuisance to make

the use of a mainframe computer undesirable.

Recommendations
P Having completed our research we believe the following
- four-stage plan should be followed:

1. Using the selection function developed in
Chapter 3, a study should be undertaken to identify and
rank current logistics models as to the suitability for
performing analysis at the conceptual design stage of a

system and the model ‘s suitability for incorporation into

a CAD system.

2., The madels identified should be adapted to a
microcomputer. A commitment should be made at this time to = 4
the type of microcomputer system to be used so that the
model ‘s output could be adapted to graphical form. This

commitment would avaoid a rewrite of the graphical routines T
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because of a change in microcomputer selection.

)

3. These madels and microcomputers should be made :}

available to logistics engineers to abtain their feedback R
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L
and inputs for possible modifications and enhancements.
4. The last major step will be the actual I
o
interfacing of these microcomputers to a CAD system. This .
would include the problems of extracting data from the CAD o
ey
data base and communicating with the CAD system. o]
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Appendix A Logistician Interview

(133 153 273 283 42)

This interview is part of a two-man thesis project examining
computerized logistics models which would be useful during
the design of a system. It is our intention to choose a
model and implement it on a microcomputer. This is the
first step of a larger project to integrate logistics models
into a computer aided dasign (CAD) system. Your responses
will be used to supplement our literature review.

1. For what agency do you work?

- H@ AFLC/XRS
HQ@ AFLC/PTA
HQ AFLC/MMAQP
AFHRL /LR

- AFHRL/LRG

2. How many years have you worked with logistics models?
13, 15, 25, 27, and 30 years

3. Are you or have you been involved in the design of a
system? If so, how many years?

One person definitely said no; the others were at least
familiar with the process.

4, In the design stage, what types of analysis does the
logistics engineer want to perform?

Life cycle cost in dellars allows the engineer to
evaluate different designs in terms of dollars. Mobility
and support analysis indicates the impact of the design in
terms of mobility; it can look for things such as special
equipment or facilities which would be required to support
the design. Testability analysis is useful but is a very
large and complex area. Reliability analysis is also
useful.

S. Which logistics maodels or what types of logistics models
would you consider useful in the early stages of the design
of a system?

One person suggested Network Repair Level Analysis
(NRLA), Logistic Support Cost (LSC), Life Cycle Cost (LCOC),
and reliability models. Another person argued that NRLA
requires too much information to be useful during the early
design stages and that NRLA is not valid for use during the
early design stages. Still ancther person said that all
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models dealing with early design that he knew of had already
been put on microcomputers. Lastly, one person said that
analysis of conceptual design is not done at the CAD stage.
The few models that are applicable in the conceptual design
phase are not adaptable to a microcomputer. This person

felt that existing models should not be used with CAD systems
because the process will be done differently to take advan-
tage of CAD capabilities.

6. What models do you use in your work?
NRLA, LSC, LCC, and reliability models.

7. In what order would you rank these models if ranking
them for their usefulness and importance? Why?

Only one person would rank the models and he did so
using ease of program adaptability to a microcomputer as the
ranking measure. He listed LSC, NRLA, and LCC2-A going from
sasiaest to hardest.

8. What are the problems encauntered in using these models
(for sxample, data availability, data validity)?

Data availability and format were identified as problems
by aone individual.

9. Would being able to run these models earlier in the
design process be of value?

One person stated, "Probably" but the others either
stated they did not know or did not answer the question.

10. Logistics models will probably run slower on a micro-
camputer than on a mainframe computer. What percentage
decrease in speed would be acceptable to you considering

you would probably have greater access to the microcaomputer?

No direct response was received for this question. The
respondents believed for the most part that they were not the
ones who could answer the question and some stated that they
were not qualified to answer it.

11. How much of the models which you work with do you use?
That is, do you usually use 507 of the capacity of the
madel; do you usually use 504 of the capability of the
madel ?

No one responded to this question.

12. 0f the models you work with, which features do you
consider significant and which features do you believe you
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could do without in order to have the model placed on a
microcomputer?

All felt that this question could not be answered
adequately since the answer changes by the type of analysis
needed to be performed for any given project.

13. Do you have any experience with micraocomputers? If so,
what? Do you know of logistics models which might be
adapted to microcomputers?

None had enough experience that they felt they could
respond with any authority. '

14. Other comments (listed in a random fashion):

- Try streamlining the program by reducing the number
of inputs required. Use military standards for many of the
inputs.

= The use of CAD graphics capability is more helpful
than just printing out a table of numbers. An example would
be stress analysis or thermal analysis in which the output
is in terms of colors.

= The design engineer does not do conceptual analysis
on his design; he gets feedback from the logistics engineer
and the logistics planner. This analysis comes after he has
made his design.
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Appendix B: Computer Specialist Interview
(103 163 183 31)

This interview is part of a two—-man thesis project axamining
computerized logistics models which would be useful during
the design of a system. It is our intention to choose a
model and implement it on a microcomputer. This is the
first step of a larger project to integrate logistics models
into a computer aided design (CAD) system. Your responses
will be used to supplement our literature review.

1. How many years have worked with computers/microcomputers?

Computers Microcomputers
8 S
10 &
16 6
17 7

2. With how many types of microcomputers are you familiar
(for axample, IBM, Apple, TRS5-80, Commodore)?

All worked on at least one type of microcomputer, most
worked on more {(Apple, Cromemco, and Z-100 were mentioned).

3. What languages can you program in (for example, BASIC,
FORTRAN, Pascal, Assembly)?

All knew at least BASIC with most knowing another such
as FORTRAN or Assembly language.

4. Do you use microcomputers at work? At home?

All used them at least at wark.
S. What are some of the problems you see, given the current
structure and architecture of microcomputers, in implemen-
ting a large program (for example, a logistics model) on a
microcomputer? What are your suggested soclutions, if any,
to these problems? Please address the following areas ar'
any other you consider significant.

a. Processor speed

b. Memory considerations

c. Input/output channels (speed and number of channels)

d. Operating systems

@. Programming languages
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One response was that concern with processor speed was
valid but that it washes out in the tradeoff; that is, one
is usually willing to give up some speed to have a dedicated
machine. This person felt that the types of problems that
would be answered by a microcomputer were not the ones which
needed to be answered in the next 15 seconds; rather, the type
of applications for the micro are those for which the problem
is presented in the morning and the answer is needed that -
afternocon. This person felt that the real use of the micro- bd
computer was in supporting some type of decision process. .

Aa

.l

Ao a2 o

Another person believed that speed was all-important,
that faster feedback was what one should be after. This -
person also stated that he would not put a large program on -
4 microcomputer because it would serve no useful purpose. He o .
defined a microcomputer as a machine similar to an Apple II. Co
He felt that what really should be done with microcomputers S
is to use them in decision support systems. i 1

I N SIS SN B S Ve

Memory capacity is no longer a limiting factor in the - 4
use of microcomputers. ® 4

Problem set-up and input/output are the biggest

constraints.
6. Do you see the 14/32 bit microprocessors eliminating REBES
any af these problems? ¥

Yes. Maost felt that 16-bit processars are eliminating
problems with 8-bit processors and that 32-bit processors
will eliminate those problems with 146-bit processors.

7. What do you see as the minimum configuration of a
microcomputar required to run a large program?

W
L.

Mast felt that this was a hard question to answer because
of the trouble of determining what is a minimum configuration .
and what is a large program. Together, the answers would seem ®
to favor a microcomputer with at least 64k memory, a five )
megabyte hard disk, and as fast a processor as possible. One
told of a program he adapted to a 64k machine and how he had a5
to write and rewrite the code to be able to get it to fit into SORRENY
the 64k memory. He felt that &4k was probably tco small but ST
if a minimum was to be set it would be &44k. A hard disk was ° )
mentioned as a requirement due to the amount of data required
to processed by a logistics model.

Aoa e

8. Other comments made were (listed in random fashion):

- Avaid describing what is inside the box but talk in

I . S . )
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terms of inputs and outputs. It should be user friendly
(aven at the expense of speed or memory), easy to get into L
and out of the program, able to add data or to enter data o
easily (that is, it should use global inputs), sasy to trap o
input errors, and able to selectively choose items to be
included in the output.

= The poorest user of the system should not be able to
crash the systaem.

S P
S T, .‘t

~ Graphics output would be useful.

- Use commercial software as much as possible due to
the power and quality of the software.

~ Consider doing beta testing on your software; let o ..
some classmates, both with and without computer experience, .
use it to observe the types of problems they have.

~ The final version of your pragram will probably be AR
much slower than you had anticipated. G

~ Evaluate what the user is going toc have to do to
operate the model. If it is complicated, it would not be
used very much, if at all. Keep it as simple as possible for
the user.

~ While the machine is number crunching, consider
keeping a prompt on the screen to let the user know the
machine is still operating and not hung-up.

~ The key in using a microcomputer is to use it for
limited ¢Hjectives; do not expect it to be a mainframe.

~ Improve the graphics capability and the presentation
of the ocutput.

T
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Appendix C: Description of Models
(63 41)

Model Name: Network Repair Leve. Analysis Model (NRLA)
Applicable Life Cycle Phase:

1.
2.
3.
4.

Function:

Development phase
Daetail Design phase
Pproduction phase
Operation Phase

Computes life cycle costs associated with

varicus levels of repair.

Solution Technigue: Network analysis

Input Requirements:

1.

2.

3.
4.

S.
6.

Weapon system data

4. Number of bases

b. Number of operating hours
Maintenance system data

a. Labor rates

b. Other factors

Supply system data

Support equipment data

4. Cast
b. Availability
LRU data

SRU failure

Input Sensitivity: Estimated data may be used but one

should remember that "cost for support equipment acquisition

and maintenance is often critical for determining repair
lavels which minimize total costs [h2:613."

Cutputs:

1.
2.
3.

Repair level decisions
Detailed costs
Cast sensitivity analysis

Implementation/Cad Data:
Language: FORTRAN IV

Run Time: unknown

&8
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.........................................................
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Program Size:

Source Code:s 4400
Core Requirements: unknown
Special Peripherals: None
Execution: Batch
Graphic Output: None, but the model is designed to
accomplish sensitivity analysis which could be presented

in graphical form.

CAD Data Base Interaction: LRU data could be extracted
and then matched against a common data base.
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Model Name: Reliability Maintainability Cost Model (RMCM)

Applicable Life Cycle Phase:

1. Conceptual phase

2. Developaent phase
3. Detail desing phase
4. Production phase

S. Operation phase

Functions

1. Computes reliability and maintainability parameters
of a weapon systes.
2. Computes life cycle cost of a system.

Solution Technigue:

1. Probability theory.
2. Accounting theory.

Input Requirements:

1. Frequency of maintenance actions.
2. Task/event data with each maintenance action:
a. Type
b. Probability
€. Avwerage time to complete
d. Manpower and skill requirements
3. Cost elemants

Input Sensitivity: can use estimated data

QOQutputs:

1. Man hour resource requirements
2. Reliability parameters

3. Maintainability parameters

4, Availability parameters

5. Cost of system

Implementation/CAD Data:

Language: CDC FORTRAN IV Extended

i

>

.

el st
LI ORI

Run Time: unkown

1

r
LIV 3

Program Size:

s

P

Source Code: 4400

Core Requirements: unknown

R RO RS
o AR
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Special Peripherals: None
Execution: Interactive

Graphic Output: None, but the model is designed to
accomplish sensitivity analysis which could be presanted
in graphical form.

CAD Data Base Interaction: LRU data could be extracted
and then matched against a common data base.

71
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Appendix D: Disk File Setup

The following information details the requirements for
initializing the data files prior toc running the RMCM on the

IBM—-PC under the Disk Operating System (D0S) 2.0. It is

assumed that the reader is familiar with DOS 2.0 and its o
file structure. For information on DOS 2.0 reference IBM's Eg”
publication #6024061: Disk Operating System.
e
Disk File Setup =
All data disks files must be located on the "C” disk i
drive. The RMCM program module may be located on any avail- ;J%fl

able drive. The following data files are mandatory and
must be placed in the current working directory prior to
starting the RMCM:

1. RMBASE: reliability data file

2. COST: cost input data file.

The following data files are optional and must be in-

cluded in the current working directory only if the indicated
function is to be accessed by the user:s

1. HELP: contains helpful messages for the user.

@ e

Used by the HELP function.
2. DEFINE: contains definitions of key terms.

Used by the GLOSSARY function.

..<......

P R TR

AEREATACN

. L :
.

A .

3. RMPERT: if the user desires to use a perturbed

data file from a previous session, it is necessary to copy

the desired perturbed data file into the current working

72
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directory under this nane.
The following data files may be created during an

axacution of the RMCM:

1. TEMP-3: temporary data file used by the model.
May be deleted at the end of the session.

2. TEMP-4: temporary data file used by the model.
May be deleted at the end of the session.

3. TEMP-7: temporary data file used by the model.
May be deleted at the end of the session.

4. RMPERT: if not previously included this file

will be created if the user perturbs reliability or cost
data.

S. BSEOUT: binary output file computed using base
data. Used by the model and possibly subsequent report
programs.

4. PRTOUT: binary output file computed using
perturbed data. LUsed by the model and possibly subsequent
report programs. This file is created only if the user
decides to pearturb reliability or cast data.

7. BSEOUT.ASC: ASCII respresentation of the BSEOQUT
file.

8. PRTOUT.ASC: ASCII representation of the PRTOUT

file.

.........................................................




Example Session One

THE RELIABILITY, MAINTAINABILITY AND COST MODEL

DO YOU WANT BASIC INSTRUCTIONS (Y OR N) ?
N

FUNCTION?
MODIFY

FOUND R&M FILE TO COPY.

R+N VARIABLE?
MFHBMA

NEN TITLE?
TEST ¥

TYPE?
FACTOR

FACTOR =
1.2

HASK=
AFR

DO YOU WANT A LISTING OF THE CHANGED ITEMS?
Y

EQulp RMBASE RNPERT
AFRRF 118.8 142.6
AFRDI 160.1 192. 4
AFRME §96.8 834.2

3 CHANBES.

FUNCTION?
PRODUCTS

FOUND THE R&M BASE FILE.
FOUND A PERTURBED DATA FILE.

COMPARE WITH PERTURBED R&M FILE?
Y

SIMILARIZING PERTURBED DATA FILE.
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FINISHED SIMILARIZING PERTURBED DATA FILE.

TITLE CARD READ:
BASELINE CONFIGURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION RM DATA

FINISHED READING R&M DATA.

TITLE CARD READ:
BASELINE CONFIBURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION RM DATATEST #1

FINISHED READING R&M DATA.

DATA TITLE CARD READ:
BASELINE CONFIBURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION COST DATA

FINISHED READING COST DATA.

DO YOU WANT TO CHANBE INITIAL COST INPUTS?
N

DO YOU WANT TO PERTURB COSTS?
N

PERTURBED OUTPUT FILE TITLE?
TEST #1

REPORT?
Lcc

DO YOU WANT:

{ - % CHANBE

2 -~ DIFFERENCE 7
1

sLCC BSEOUT PRTOUT % CHANGE

82,440,720.0 78,656,010.0 4.6 ;
REPORT? R
RCY

DO YOU WANT:
1 - % CHANGE
2 ~ DIFFERENCE *?

1

o
*RCY BSEOUT PRTOUT % CHANGE .
3'340'055-0 3'19"000|° -404 ) ..i
et
REPORT? ]
END N
-9

RMCM ENDED

Stop ~ Prograa terminated.

!
vl

’
R
PN}
IR
A s as_ 8
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Example Session Two

THE RELIABILITY, MAINTAINABILITY AND COST MODEL

DO YOU WANT BASIC INSTRUCTIONS (Y OR N) ?
N

FUNCTION?
PRODUCTS

FOUND THE RYM BASE FILE.
FOUND A PERTURBED DATA FILE.

COMPARE WITH PERTURBED RuM FILE?
N

TITLE CARD READ:
BASELINE CONFISBURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION RM DATA

FINISHED READING RuM DATA.

DATA TITLE CARD READ:
BASELINE CONFIGURATION-NEAPON SYSTEM RADAR-ASSET DEMONSTRATION COST DATA

FINISHED READING COST DATA.

DO YOU WANT TO CHANBE INITIAL COST INPUTS?

N

DO YOU WANT TO PERTURB COSTS?

N

REPORT?

Lcc

#LCC BSEOUT
69,931,620.0

REPORT?

RC

#RC BSEQUT
37,591,720.0

REPORT?

RCY

*RCY BSEQOUT
2,506,1135.0

REPORT?

77
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NRC
#NRC BSEOUT
32,359,910.0

REPORT?
END

RMCM ENDED
Stop - Prograa tersinated.
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Example Session Three

THE RELIABILITY, MAINTAINABILITY AND COST MODEL

DO YOU WANT BASIC INSTRUCTIONS (Y OR N) ?
N

FUNCTION?
PRODUCTS

FOUND THE R&M BASE FILE.
FOUND A PERTURBED DATA FILE.

COMPARE WITH PERTURBED R&M FILE?
N

TITLE CARD READ:
BASELINE CONFISBURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION RM DATA

FINISHED READINB R&M DATA.

DATA TITLE CARD READ:
BASELINE CONFIGURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION COST DATA

FINISHED REARDING COST DATA.

00 YOU WANT TO CHANBE INITIAL COST INPUTS?
N

DO YOU WANT TO PERTURB C08TS?
Y

COST VARIABLE?
uc

TYPE?
FACTOR

FACTOR =
1.2

MASK=
AFR

DO YOU WANT A LISTING OF THE CHANBED ITEMS?
Y

cosT PERTURBED
AFRRF1 129141.00 1354969.20
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AFRRF2 115398.00 138477.60
AFRDI1 62321.00 74785.20
AFRDI2 71556.00 838467.20
AFRNEL 358329.00 70234.80
AFRME2 95263.00 114318.00

& CHANSES.

COST VARIABLE?
X

PERTURBED OUTPUT FILE TITLE?
TEST #2

REPORT?
Lcc

DO YOU WANT:

1 = % CHANSE

2 ~ DIFFERENCE ?
{

#LCC BSEOUT PRTOUT % CHANEGE
69,951,620.0 74,681,380.0 6.8

REPORT?

NRC

DO YOU WANT:

1 - % CHANBE

2 - DIFFERENCE *?
1

#NRC BSEOUT PRTOUT % CHANBE
32,359,910.0 37,030,280.0 14.4

REPORT?

RC

DO YOU WANT:
1 = % CHANBE
2 - DIFFERENCE *?

1 s
#RC BSEQOUT PRTOUT % CHANGE RN

37,891,720.0 37,651,100.0 .2 RO

-

REPORT? ]
END i
R

RMCM ENDED |

1
|
74

Stop - Program terainated.
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Sample Reliability Data

BASELINE CONFIBURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION RM DATA
03

CR AFRRF -1 123.5 75A00 1 RADIO FREQUENCY SUBSYSTEN 2

CR AFRRF1 -1 49,2 75AA0 1 TRANSNITTER LRU 8

CR AFRRF2 -1 54.3 75ABO 1 LOW POMER RADIO FREQUENCY LRU 12

CR AFRDI -1 94.7 75800 1 DIBITAL SUBSYSTEM 2

CR AFRDI1 -1 31.3 75BA0 1 COMPUTER LRU 11

CR AFRDI2 -1 &3.4 735BBO 1 DIBITAL SIBNAL PROCESSOR LRU 36

CR AFRME -1 78.7 75C00 1 MECKANICAL SUBSYSTEM 2

CR AFRME! -1 &1.7 7SCA0 1 ANTENNA LRU 5

CR AFRME2 -1 17.0 735CBO 1 RACK LRU 0

CR AFRME2 -2 75CBO

SF AFRRF =1 PCHYD PCHYD HANDF PCHYD PCHYD PCHYD 1

SF AFRDI -1 PCHYD PCHYD HANDF PCHYD PCHYD PCHYD 1

SF AFRME =1 PCHYD PCHYD HANDE PCHYD PCHYD PCHYD 1

LF AFRRF -1 32657 32457 32657 32457 32657 32857 1

LF AFRDI -1 32437 32657 32657 32457 32657 32657 1

LF AFRME -1 32657 32457 32657 32457 32657 32657 |

L8 AFRRF1 -1 32654 32654 32454 32654 32654 1

LS AFRRF2 -1 32654 32454 32654 32654 32454 1

LS AFRDI1 -1 32654 32654 324654 32654 32654 1

LS AFRDI2 -1 32654 32654 32654 32654 32654 1

LS AFRME! -1 32654 32654 324654 32654 32654 1

LS AFRME2 -1 32654 32654 32454 32654 32854 1

TS AFRRF1 -1 13 3 13 40 40

TS AFRRF2 -1 12 2 12 40 40

TS AFRDI1 -1 10 2 10 40 40

TS AFRDI2 -1 11 2 1 40 40

TS AFRME! -1 8 1 8 4 40

TS AFRME2 -1 10 1 10 4 40

TF AFRRF -1 1 2 1 2 5 2 2

TF AFRDI -1 1 2 1 2 ] 2 2

TF AFRME -! 1 2 1 2 5 2 2 L
PF AFRRF -1 10000 .7000 .3000 .4200 ,0800 .4200 ,0800 St
PF AFRDI -1 10000 .7000 .3000 .56200 .0800 .4200 .0800 I
PF AFRME -1 10000 .7000 .3000 .6200 .0800 .56200 .0800 °

PS AFRRFI -1 067 .037 .082 1993 1993 T
PS AFRRF2 -1 217,091 126 1993 1993 R
PS AFRDI{ -1 .078 .060 .048 1993 1993

PS AFRDIZ -1 .195 .144 095 1993 1993

PS AFRME1 =1 317,085 .164 1993 1993 ST
PS AFRME2 -1 .051 .000 .003 1993 1993 o ]
8S AFRRF1 -1 ATITL ATIT! ATITY 01 ATITL ATITL 1 R
§S AFRRF2 -1 ATIT2 ATIT2 ATIT2 02 ATIT2 ATITZ2 A

S§ AFRDI1 ~1 ATITS ATIT3 ATIT3 03 ATIT3 ATITI 1 o

8S AFRDI2 -1 ATITA ATIT4 ATITA 04 ATIT4 ATITS | i

8S AFRME1 -1 ATITS ATITS ATITS 0% ATITS ATITS S

88 AFRME2 -1 ATITé ATITG ATITE 06 ATIT6 ATITG 1 L
MF AFRRF -1 118.8 PETONG




MF AFRDI -1 160.1

MF AFRME -1 494.8

002

32637 32634

06

ATITY ATIT2 ATITI ATITA ATITS ATITS
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Sample Cost Data
BASELINE CONFIGURATION-WEAPON SYSTEM RADAR-ASSET DEMONSTRATION COST DATA
VE RECUR ~i 0
VE RECUR -2
VE NRECUR -3 0 0
VE NRECUR -4 0
VI AFRRF1 =1 129141 .01 .01 S6 1.84 100 %00
VI AFRRF2 -t 115398 .0t .01 56 1.84 100 500
VI AFRDIL ~i 62321 .01 .01 LT 1.84 100 500
VI AFRDI2 ~i 71556 .01 .01 54 1.84 100 500
VI AFRMEL -1 38529 .01 .01 56 1.84 100 500
V1 AFRME2 -1 95265 .01 .01 LT 1.84 100 500
V1 AFRRF1 ~2 8. 0 8. '.' -
V1 AFRRF2 -2 12, 0 12. S
V1 AFRDIL -2 1. 0 11, R
VI AFRDI2 -2 36, 0 36, S
V1 AFRMEL -2 s. 0 S, S
VIl AFRME2 -2 0. 0 0. SR
VJ ATITL -t 445297 0 .30 0 0 1.0 ; =
VJ ATIT2 -1 350319 0 .30 0 0 1.0 R
vJ ATITS -t 572248 0 .30 0 0 1.0 e
VJ ATITA -1 572248 0 «30 0 0 1.0 N
VJ ATITS -1 95484 0 .30 0 0 1.0 -
vl ATITS -1 100 0 .30 0 0 1.0 :
vJ ATITY -2 1.0
vVl ATIT2 -2 1.0
VJ ATITS -2 1.0
VJ ATIT4 -2 1.0
VJ ATITS -2 1.0
VJ ATITSe -2 1.0
VD ATITLI -t 1 100
VD ATIT2 -i t 100
VD ATITS -1 | 100
VD ATITA -1 1 100 RO
VD ATITS -1 t 100 Lo
VD ATITs -i | 100 R
VN 32657 -1 8 500 100 0 1000 .33
UN 32654 -1 8 500 100 0 1000 .33
UN 32687 -2 17. 0.0 1.0 11.70 2.28 0.0
UN 32654 -2 17. 0.0 1.0 11.70 2.28 0.0
VP 32PIL -1 15000
V8 SCALAR -0 0 0 2000 0 0 1981 R
VS SCALAR -1 .13 .36 .53 .43 o .0% 100 o
VS SCALAR -2 0 0 2000 2000 0 2000 0 .25
V8 SCALAR -3 0 0 0 0 0
VS SCALAR -4 0 0 0 0 .2 2
V8 SCALAR -S 40.91 104.20 20.20 .53 .99 1,35 0.1 5000
V8 SCALAR -4 247 3512 2461 1920 .40 1 15
V8 SCALAR -7 23 t 28 L1 0 .S W15 .5
VS SCALAR -8 420 0 0 704959 1914802 0 0
V8 SCALAR -9 .10 ol { 0 1 5 .09

83

...........

........................................................................




@ .. .
e

) R,
R

Appendix F: Program Listing

COMMON /OVER/ JABT,102,104A,IN,NMAX,LAST

o

INTEBER MASK,TITLE
COMMON /ALL/ NOTHER,KPR,KS80,KLI,NMASK,NTITL,MABK(10),TITLE(10)

COMMON /HINT/ JHINT

CHARACTER®10 FUNC(S)
CHARACTER#! AST(2)

DATA FUNC/'MODIFY','SET’, 8LOSSARY',
& ‘PRODUCTS', ‘END'/ e
DATA AST/* *,‘#*/ o

WRITE(#,10)
10 FORMAT(//,' THE RELIABILITY, MAINTAINABILITY AND COST MODEL ',//)

CHECK FOR PRESENCE OF HELP FILE.

300

o

T

R s
A s

JHINT = 0
CALL CHECK(1,#1)
8070 S
1 JHINT = =1
MRITE(#,9000)
9000 FORMAT(' DID NOT FIND THE HELP FILE',/)

INITIALIZE SYSTEM PARAMETERS.

o000

S CALL RESET
READ IN SYSTEM DATA FILES CURRENTLY AVAILABLE (LCCFILES).

o000

LAST = 0

NOTHER=0

IF (JHINT .NE. 0) 80TO 20
15 WRITE(#,16) S
16 FORNAT(/,‘ DO YOU WANT BASIC INSTRUCTIONS (Y OR N) ? “ L

CALL INP(3'°'°’°|°'2'J'.20'.15) el ,';.'-

IF (J .EQ. 1) CALL HELP(S) el

AR R
e e
ot e e

ALL PROMPTS FOLLOW THE FOLLOWING FORMAT:
1) PRINT PROMPT IF USER HAS NOT ANTICIPATED IT IN WHICH
CASE NOTHER WOULD BE > 0.
2) CALL INP TO RECEIVE USER RESPONSE.
3) REPRINT THE PROMPT IF USER TYPES WELP (SECOND COWDITIONAL
RETURN) .
4) PROCEED BASED OM USER’'S RESPONSE.

OO0

20 IF (NOTHER .EQ. 0) WRITE(+,30)
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30 FORMAT(/,* FUNCTION? )
CALL INP(4,FUNC,0,0,5,10,J,#1000,#20)
80TO (40,50,40,100,1000),J

40 CALL MODIFY
8070 20

30 CALL SET
6070 20

60 CALL DEFINE I
60T0 20 -]

FOR OUTPUT PRODUCTS, FIRST BET R+M FILE(8) FOR USE. 102=0
INFERS NO PERTURBATION OF R+M DATA 18 TO BE EXAMINED.

OO0

100 102=0
IN=0

C CHECK FOR PRESENCE OF R+M BASE FILE.

LIPS Y Gt

CALL CHECK(11,#120)
WRITE(#,9010)
9010 FORMAT (/,° FOUND THE R&M BASE FILE.')
8070 130
120 NRITE(#,121)
121 FORMAT(/,’' R+M FILE NOT ATTACHED.")
6070 1000
c
C CHECK FOR PRESENCE OF PERTURBED R+M FILE.
c
130 CALL CHECK(12,#133)
WRITE(®,9020)
9020 FORMAT(/,’' FOUND A PERTURBED DATA FILE.")
IF (NOTHER .EQ. 0) WRITE(#,140)
140 FORMAT(/,’ COMPARE WITH PERTURBED R&M FILE? *)
CALL INP(3,0,0,0,0,200,JN,#20,2130)
IF (JN .EQ. 0) 80TO 153
102 = 12
WRITE(#,9030)
030 FORMAT(/,’ SIMILARIZING PERTURBED DATA FILE.’)
132 CALL SIMILA (#1000)

WRITE(#,9040) -
9040 FORMAT (/,’' FINISHED SIMILARIZING PERTURBED DATA FILE.') SR
133 NMAX=14 L 3
JABT=0 AN
CALL RMODEL S
IF (JABT .EQ. 1) BOTO 20
JABT=0
CALL CMODEL [
IF (JABT .EQ. 1) 60TO 134
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NNAX=44
136 JABT=0
CALL xout

IF (JABT .EQ. 1) 8OTO 1000
6070 20

1000 WRITE(#,1010)

1010 FORNAT(///,' RMCM ENDED’)
sToP
END
SUBROUTINE FIND(CH,KODE)

c

C THIS8 ROUTINE IS8 CALLED BY INP TO CONVERT AN ALPHA CHARACTER
C TO A DISIT OR SPECIAL CODE:

c KODE = 1-10 FOR THE CORRESPONDING DI18IT PLUS !
c 11 BLANK

c 12 COMMA

c 13  PERIOD (DECIMAL)

c 14 PLUS SIGN

c 13 NINUS SIBN

c 16 Y

c 17 N

c 0 NONE OF THE ABOVE

c

CHARACTER#1 CH,TAB(17)
DATA TAB/'0°,"1°,7°2","3°,"4","5',"6',"7","8",'9",

DO 10 KODE=1,17

IF (CH.EQ.TAB(KODE)) RETURN
10 CONTINUE

KODE=0

RETURN

END

SUBROUTINE HELP(N)

READ FROM UNIT 1 ALL CARDS WITH THE VALUE N IN COLUMNS 1-4,
CALLED FROM INP (AND MAIN INITIALLY) TO PROVIDE USER ASSISTANCE
TG PRONPTS (AND BASIC INSTRUCTIONS),

CALLED BY MAIN,INP

OO0

CHARACTER#74 ARRAY

o

COMMON /HINT/ JHINT
DATA LAST/0/

IF (JHINT .8E. 0) BOTO 3
WRITE(#,3) RN
3 FORMAT(/,' HELP FILE NOT ATTACHED.') R
RETURN R
S KOUNT=0 -




AR ol U S St At LA S

THE FILE 18 LEFT IN POSITION FROM THE LAST CALL AND REWOUND
IF THE CURRENT N 18 EARLIER, ADVANCED IF LATER IN THE FILE,
OR PRINTED RIGHT AWAY IF WE HAPPEN TO WANT THE VERY NEXT HELP.

QOO0

IF (N-LAST) 10,40,20
10 REWIND 1
20 READ(1,30,END=99) LAST,ARRAY
30 FORMAT(I4,A76)
IF (LAST .NE. N} 680TO 20
40 CALL ABORT(KOUNT,#60)
WRITE(#,30) ARRAY
30 FORMAT(1X,A76)

60 READ(1,30,END=99) LAST,ARRAY
IF (LAST .EQ. N) 80TO 40
l 80TO 100
99 LAST=99999
: 100 RETURN
[ END
SUBROUTINE DEFINE

TH18 ROUTINE ACCESSES THE GLOSSARY (FILE °‘DEFINE’).
THE USER MAY ASK FOR A DEFINITION AF ANY TERM OR A LIST OR
MASKED LIST OF THE AVAILABLE TERMS.

CALLED BY MAIN,MODIF,OUTPUT,NODCST

(s Nz Ex Ry Ny Nyl

CHARACTER#1 LBBB,TERN(10)
CHARACTER#4 LIST
CHARACTER#10 TRM,DISP(7),0LD,SYN(7),ARRAY(7),ALL(7)

CHARACTER#1 XMABK,XTITLE
COMMON /JJF/ XNMASK(10) XTITLE(10)

INTEGER MASK,TITLE
COMMON /ALL/ NOTHER,KPR,KSO,KLI,NMASK,NTITL,MASK(10),TITLE(10)

DATA J/0/
DATA LIST/'LIST'/
DATA LBBB/‘L'/

THE FIRST TIME THROUGBH THE FILE 1S ATTACHED AND BASIC
INFORMATION PRINTED (UNLESS THE USER HAS ANTICIPATED THE
NEXT PROMPT). NUM I8 THE NUMBER OF LINES IN THAT BASIC INFOD.

OO0

¥
P

F

-

CALL CHECK(2,#%) b
eoto 7 L
5 WRITE(#,6) e
6 FORMAT(/,' FILE DEFINE NOT ATTACHED. ') DR
RETURN KRR
IF (J .EQ. 1) BOTO &0 SN
7 st

OO
s "0~
La‘a’e g -
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IF (NOTHER .8T. 0) 80TO 73
10 READ(2,20) NUM,NS,SYN
20 FORMAT(13,12,5X,7410)

c
‘? C PRINT NUM LINES OF THE BLOSSARY.

N 25 LINE=0

- DO 30 K=1,NUN
READ(2,30) ARRAY

30 FORMAT(7A10)
CALL ABORT (LINE, #50)
WRITE(#,40) ARRAY

40 FORNAT(1X,7A10)

S0 CONTINUE

40 IF (NOTHER .EQ. 0) WRITE(#,70)

70 FORMAT(/,’' TERM? ')

75 CALL INP(3,0,TERM,0,10,3,NUN,#210,4460)
WRITE(TRM,80) TERM

80 FORMAT(10A1)

IF THE USER WANTS A LIST OF AVAILABLE TERNS, HE INPUTS ‘L’
OR ‘LIST'. MWE THEN BYPASS THE BASIC INFO.

[z Ny Nx Nyl

IF (TRM .NE. LIST .AND. TRM .NE. LBBB) B80TO 140
RENIND 2
LINE=0
READ(2,20) NUM
DO 90 K=i,NUM
READ(2,80)
90 CONTINUE

a0

BET A MASK FOR THE LIST, IF DESIRED.

IF (NMASK .EQ. -1) BOTO 102

NMSK=NMASK

80TOD 103 RS
102 IF (NOTHER .EQ. 0) WRITE(#,104) L
104 FORMAT(/,’' MASK= ‘) RO

CALL INP(5,0,XMASK,0,10,50,NN8K,#40,#102) o]
105 KNT=0 ]

KSOME=0 i

READ THE HEADER CARD. ALL CONTAINS THE TERM AND ITS SYNONYMS.
AND SKIP THE DEFINITION

OO0

110 READ (2,20,END=130) NUM,NS,ALL
DO 120 K=1,NUM el
READ (2,80) e
120 CONTINUE K
IF (NWSK .EQ. 0) 80TO 123

©

A BT
, .
1




CHECK ALL THE BYNONYMS AGAINSBT THE MASK.

(g N 2]

D0 122 K=1,NS
TRM=ALL (K)
READ(TRN,80) TERNM
CALL MATCH(NMSK,XMASK,10,TERN,#122)
60TO 124
122 CONTINUE
8070 110

IF NO MASK, USE THE FIRST SYNONYM.
STORE THIS TERM IN DISP. PRINT OUT IN SROUPS OF 7.

[z Nz Ny N g

123 TRM=ALL(1)
124 KNT=KNT+1
KSOME=1
DISP(KNT)=TRN
IF (KNT .LT. 7) 80TO0 110
CALL ABORT(LINE,#560)
WRITE(#,124) DISP
126 FORMAT(7(1X,A10))
KNT=0
8070 110

PRINT LAST BROUP AT END OF FILE.

[y Ny N ¢

130 REWIND 2
IF (KNT  .6T. 0) WRITE(#,126) (DISP(K),K=1,KNT)
IF (KSOME .EQ. 0) WRITE(#,133) XMASK

133 FORMAT(1X,10A1,° NOT IN BLOSSARY.')
8070 &0

CHECK FOR NEXT TERM.

300

133 REWIND 2
140 READ(2,20,END=133) NUM,N8,8YN

SET STARTING POINT.
CHECK AGAINST ALL SYNONYMS.

(s Ny Ny Nyl

OLD=8YN(1)
130 DO 160 K={,N8
IF (TRM .NE. SYN(K)) B8OTO 140
WRITE(#,155) TRM
135 FORMAT(' #°,A10)
60T0 23
160 CONTINUE

BYPASS DEFINITION.

[z Mg Nyl

DO 170 K=i,NUM
READ(2,80)

89




{70 CONTINUE
180 READ(2,20,END=200) NUM,NS,SYN
IF (8YN(1) .NE. OLD) 60TO 1350

IF WE BET BACK TO WHERE WE STARTED WITHOUT EVER FINDING THE
DESIRED TERM, IT ISN'T IN THE GLOSSARY.

[x Nz R x N 2]

WRITE(®, 190) TRM X
190 FORMAT(/,1X,A10,‘ NOT IN BLOSSARY.') NS
NOTHER=(Q - ‘1
REMIND 2 o
8070 60 o

AT END OF FILE LOOKING FOR A TERM, REWIND AND KEEP LOOKING.

[z X x N y)

200 REWIND 2
6070 180
210 RETURN
END
SUBROUTINE ABORT(N,#)

THI8 ROUTINE I8 CALLED JUST BEFORE EACH LINE OF A LIST I8
BEING PRINTED. IF THE LINE 18 NOT TO BE PRINTED, BECAUSE
THE USBER ONLY WANTS °'MAXLIN‘ LINES AT A TIME, OR BECAUSE
THE USER HAS CANCELLED THE REMAINDER OF THE LIST, RETURN 1
18 EFFECTED.

N I8 SET TO 0 BY THE CALLING PROGRAM PRIOR TO

THE FIRST CALL.

OO0

COMMON /LINES/ MAXLIN

[y}

CHARACTER#! CH,EX,BL DA

. R Lttt
vl . AL LR R
e . , .
. A . M PN
B S, . .
T . . : .
B el TR RLARERR .
. . . o Sy P
. S a s . :

DATA EX/'X*/ -
DATA BL/® */ m

IF N I8 SET TO ABORT FROM A PREVIODUS CALL, THE PRINT IS8
ABORTED.

OO0

IF (N .EQ. -1) RETURN 1
INCREMENT N AND PRINT ANOTHER LINE.

o300

IF (N .BE. MAXLIN) 80TO 1
N’N#l ' .
RETURN .

WE HAVE REACHED THE LINIT. RESET N TO { LINE. 1IF THE USER R
TYPES X, SET LOOP ABORT TO -1. ELSE RETURN WITH N BACK AT PO
1 TO KEEP PRINTING . FOR INVALID ENTRIES, HELP 18 PROVIDED, e

[z Ny NNy Nyl

1 WRITE(#,20) e

............................................................
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Nsi
S READ (#,10) CH
10 FORMAT (A1)
IF (CH .NE. EX) BOTO 15
Na-1
RETURN 1
1S IF (CH .EQ. BL) RETURN
WRITE (#,20)
8070 S
20 FORMAT(/,' ENTER X TO CANCEL. ENTER SPACE TO CONTINUE. ')
END
SUBROUTINE MATCH (NUM,MASK,NCOL,COLS,#)

THIS ROUTINE COMPARES MASK TGO COLS. IF MNASK 18 COMPLETELY
CONTAINED IN COLS, A NORMAL RETURN IS MADE. IF NOT, RETURN 1. .
LENGTH OF MASK ‘a

NUN - ‘o
MASK - UP TO 10 CHARACTERS .
NCOL - LENBTH OF THE CANDIDATE FIELD

COLS ~ THE CANDIDATE FIELD

CHARACTER#1 PER,NASK(10),COL8(10) .

DATA PER/’.‘/
NO MASK IMPLIES CONTAINMENT.
IF (NUN .EQ. 0) RETURN
JUP I8 THE NUMBER OF POSSIBLE ALIGBNMENTS.
JUP=NCOL+1~-NUM
DO 20 K=i,JUP
DO 10 Ls=i,NUM
ACCEPT PERIODS A8 WITS REBARDLESS.
IF (MASK(L) .EQ. PER) 80TO 10
IF (MASK(L) .NE. COLS(K¢L~1)) 60TO 20
10 CONTINUE
SATISFIED LOOP INFERS MATCH OF KTH ALIGNMENT POSITION.
RETURN
20 CONTINUE
RETURN 1
END
SUBROUTINE SET
CHARACTER#10 PARM8(12)

CHARACTER#1 XMASK,XTITLE

F1




COMMON /JJF/ XMASK(10) ,XTITLE(10)

INTEGER MASK,TITLE
CONMON /ALL/ NOTHER,KPR,KS0,KLI,NMASK,NTITL,MASK(10),TITLE(10) -

COMNON /LINES/ MAXLIN

DATA PARMS/'LINES', 'DIFFERENCE', %XCHANBE', '8SORT’,
& 'NOBORT', 'MASK', 'NOMASK', 'TITLE','NOTITLE’, 'BACK’, s
& 'LIST', NOLIST’/ .

THI8 ROUTINE ALLOWS THE USER TO SET PARAMETERS TO BE UBED
THROUGHOUT THE PROBRAM, INSTEAD OF BEING PROMPTED EACH TIME

ONE OF THESE PARAMETERS 18 NECEBSARY.
CALLED BY MAIN, OUTPUT, MODCST

‘7_"7—'*"‘7'”'—“"
N PO
.
. P

3OO0

10 IF (NOTHER .EQ. 0) WRITE(®,20)
20 FORMAT(/,' PARAMETER = ')
CALL INP(4,PARNS,0,0,12,190,J,845,#10)
e6oTo0 (30,50,60,70,80,90,110,120,140,150,160,170),J

C CHANBE MAX LINES TO ANY VALUE FROM 1 TO 9999.

30 IF (NOTHER .EQ. 0) WRITE(#,40)
40 FORMAT(/, ' MAX LINES = ')

CALL INP(1,0,0,1,9999,40,MAXLIN,#43,#30)
43 RETURN

USER WANTS ARITHMETIC DIFFERENCE BETWEEN RASE AND PERTURBED -
OUTPUT TO BE PRINTED. ’

[z Ny Ny N y]

S0 KPR=2 o
RETURN

USER WANTS X CHANGE BETWEEN BASE AND PERTURBED OUTPUT TO
BE PRINTED.

[z s Ny Ny

40 KPR=|
RETURN

a0

USER WANTS ALL OUTPUTS SORTED. . ;;

70 K80si
RETURN

USER WANTS NO OUTPUTS SORTED. -

o0nn

80 KS0=0
RETURN

USER WANTS TO USE THE SAME MASK EVERY TIME ONE IS NEEDED.

[z Xz N x]

9z

..........................
.......
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90 IF (NOTHER .EQ. 0) WRITE(#,100)

100 FORNAT(/,’ MASK= ')
CALL INP(5,0,XMASK,0,10,350,NMASK,»43,%90)
RETURN

USER WANTS A PROMPT EVERY TIME A MASK 18 NEEDED.

[z N x N x]

110 NMASK=~1
RETURN

C USER WANTS THE SAME TITLE ON ALL MODIFIED FILES.
120 IF (NOTHER .EQ. 0) WRITE(#,130)
130 FORMAT(/,' TITLE= ‘)
CALL INP(S5,0,XTITLE,0,10,130,NTITL,#43,#120)
RETURN

USER WANTS A PROMPT EVERY TIME A TITLE 18 NEEDED.

o000

140 NTITL==}
RETURN

USER WANTS TO RESET PARAMETERS TO THEIR ORIGINAL VALUES.

(v Ny Nyl

130 CALL RESET
RETURN

USER WANTS A LIST OF CHANBES WHENEVER ONE IS TO BE ASKED FOR.

[z Xy N 3

160 KLIsl
RETURN

C USER WANTS NO CHANBES TO BE LISTED.

170 KLI=0
RETURN
END
SUBROUTINE RESET

INTEBER MASK,TITLE
COMMON /ALL/ NOTHER,KPR,KSO,KLI,NMASK,NTITL ,MABK(10),TITLE{10)

o

COMMON /LINES/ MAXLIN

c
€ THIS ROUTINE RESETS PARAMETERS IN /ALL/ TO THEIR ORIBINAL
C VALUES, IN ORDER THAT A USER PROMPT WILL BE PRINTED EVERY
C TIME DIFFERENCE OR % CHANBE, SORT, LIST, MASK, OR TITLE
C IS NEEDED. NMAX LINES 18 RESET TO 10,
c CALLED BY MAIN, SET
c
KPR=0
K80=-1

93
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OO0 [z}

OO0 O00DO00DOO0O000000O000000

KLl=-}

NNASKs==-1

NTITLa-}

MAXLIN=10

RETURN

END

SUBROUTINE SIMILA(®)

CHARACTER#10 T1,T2

THE R+N FILES USED FOR OUTPUT MUSBT BE SIMILAR, THAT 18,
CREATED FROM THE SAME ORIGINAL DATA BASE, 80 AS TO HAVE
THE EXACT SAME NUMBER OF EQUIPMENTS, ETC. TO ASSURE THIS
COLUMNS 3-12 HAVE A UNIQUE CODE WHICH 18 KEPT DURING
PERTURBATION OF FILES. [IF UNEQUAL, NO DICE.

RENIND 1!
REWIND 12
READ(11,10) Ti
READ(12,10,END=99) T2
10 FORMAT(/,2X,A10)
REWIND 11
REWIND 12
IF (T1 .EQ. T2) RETURN
99 NRITE(#,20)
20 FORMAT(/,’ 80 SORRY! -- INCOMPATIBLE FILES')
RETURN 1
END
SUBROUTINE INP (JFLAB,TABLE,TAB2,MIN,NAX,JHELP,INT,2,s)

THIS SUBROUTINE 1S USED FOR ALL USER INPUT (EXCEPT ABORTING
PRINTOUTS). THE CALLINB PARAMETERS ARE:

RETURN A1- [F THE USER TYPES X (ABORT EXIT).

RETURN A2- IF THE USER TYPES H, HE, HEL, OR HELP, PRECEDED
BY A CALL TO HELP WITH PARAMETER JHELP (DESCRIBED
BELOW).

JFLAG - INPUT TYPE DEFINED AS:
1 = NON-NEGATIVE INTEBER
REAL NUMBER
Y OR N (RETURNS {1 OR 0)
CHARACTER STRING FROM TABLE
CHARACTER STRINEG (MAX 10) OF USER'S CHOICE

AN
[}

TABLE - FOR JFLAG=4, AN ARRAY OF LEBAL INPUT OPTIONS,
DIMENSIONED AT MAX.

TAB2 - FOR JFLAB=3,THE ARRAY INTO WHICH THE USER'S INPUT
STRING IS STORED.

94
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MIN - FOR JFLAB=1 OR 2, THE LOWER LIMIT OF ACCEPTABLE
RANBE OF DATA.

MAX - FOR JFLAG=1 OR 2, THE UPPER LIMIT OF ACCEPTABLE ‘.“ A
RANGE OF DATA. o
= FOR JFLAG=4, THE NUMBER OF INPUT OPTIONS (DIMENSION)
OF ARRAY TABLE.
= FOR JFLAG=3, THE MAXIMUM NUMBER OF CHARACTERS
ALLOWED IN THE INPUT STRINS.

JHELP

THE REFERENCE NUMBER IN THE HELP FILE WHICH PROVIDES
ASSISTANCE FOR THIS PROMPT.

INT - FOR FLAB=1, THE INTEBER RESULT.

FOR FLAB=2, THE REAL RESULT.

FOR FLAG=3, 0 FOR N, 1 FOR Y.

FOR FLAB=4, THE OPTION NUMBER SELECTED OR POSITION
IN TABLE (1 (= INT <= NAX),

- FOR FLAG=3, THE NUNBER OF CHARACTERS IN TAB2 WHICH
THE USER INPUT.

OO0O00OOO00O00O0000000000000

EQUIVALENCE (JMIN,AMIN), (JNAX,ANAX) , (JINT,AINT) P

o
3

CHARACTER#1 BL,COM,X,AHELP(S),CH(80) ,CHAR
CHARACTER#! TAB2(10),DEC(10)
CHARACTER#10 TABLE(12)

INTEBER MASK,TITLE o
COMMON /ALL/ J KPR ,KSO,KLI,NMASK,NTITL,MASK (10) , TITLE(10) o

COMMON /HINT/ JHINT

(g}

D“TA ﬂL,COH,x,“HELP/f :'l’l’lxl’oHo'JEl'lLl'lPl': l/

J IS NEXT POSITION (i1 THRU 80) OF NEXT INPUT CHARACTER STORED IN
CH. IF IERO, NO INPUT IS EXPECTED FROM TERMINAL. IF POSITIVE,
DATA IN CH IS REMAINDER FROM NEXT CALL.

OO0

IF (J .EQ. 0) READ (#,5) CH "
3 FORMAT(80A1) o

IF NEXT CHARACTER 1S X FOLLOWED BY BLANK OR COMMA, USE ABORT Lt
EXITI cae )

OO0 0

CHAR=CH(J+1) ST

IF (CHAR .NE. X) 80TO 10 [

CHAR=CH(J+2)

IF (CHAR .EG@. BL) 80TO 8

IF (CHAR .NE. COM) BOTO 10 }ﬁ-_t

RETURN e
8 J=0 °

L]

........................
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RETURN t

IF USER TYPED HELP OR ANY PART OF IT, CALL HELP TO PROVIDE
ASSISTANCE. THEN RETURN TO REPRINT THE PROMPT.

[y Ny Nyl ]

10 IF (CHAR .NE. AHELP(1)) 80TO 1§
D0 13 K=2,J
CHAR=CH (J+K)
IF (CHAR .EQ. BL) 6OTO 14
IF (CHAR .NE. AHELP(K)) 80TO 13
13 CONTINUE
14 CALL HELP(JHELP)
J=0
RETURN 2

1S 80T0 (20,100,500,700,800),JFLAB LR

READ FIRST CHARACTER OF INTEGER. IGNORE BLANK OR ONE PLUS.
ERROR ON - OR . OR , OR ANY LETTER.

[z Ny Ny Ny [y N 3]

20 KkP=0 '
30 J=d+t o
IF (J .87, 80) 80TO 1000
CALL FIND(CH(J),KODE)
IF (KODE .LT. 1 .OR. KODE .B7. 14) 80TOD 1000
IF (KODE .LT. 11) 80TO 40
KODE=KODE-10
8070 (30,1000,1000,3%5) ,K0DE

AP T

ALLOW ONLY ONE PLUS SIBN

[y Ny Ny

35 IF (KP .EQ. 1) BOTO 1000
KP=1
6070 30

INITIALIZE NUMBER., THEN GET NEXT DI16IT. BLANK OR COMMA 18 DELIMITER.

[z X g N ¥

40 INT=KODE-1 RN
50 Jed+} °
IF (J .8T. 80) B0TO 1000
CALL FIND(CH(J) ,KODE) L
IF (KODE. LT. 1 .OR. KODE .BT. 13) 80TO 1000 RO
IF (XDDE. LT. 11) BOTD &0
8070 70

CONVERT DIBIT. GET NEXT NUMBER

[y Ny N ]

60 INT=INT#10 + KODE-!
6070 30

c
C CHECK RANBE (UNLESS NOT REQUIRED).

-]




c
70 IF (MIN .EQ. O +AND. MAX .EQ. 0) 60TO 80
IF (INT .LT. MIN .OR. INT .8T. MAX) BDTD 1000
c
C ABSURE PROPER TERMINATION.
C IF COMMA, MORE DATA FOLLOWS FOR NEXT PROMPT. IF BLANK, KEEP
C LOOKING. ANYTHING BUT BLANK OR A COMMA IS ILLEGAL.
c
80 IF (CH(J) .EQ. COM) RETURN
82 J=Jd+¢
85 IF (J .8T. 80) 60TO 90
86 IF (CHWJ) .EQ. COM) RETURN
1IF (CH{J) .NE. BL) 80TO 1000
6070 82
90 J=0
RETURN
c
C READ FIRST REAL CHARACTER. , 18 ERROR. SET FLABS FOR OTHERS.
C KD, KM, AND KP ARE SET TO { UPON OCCURENCE OF DECINAL,MINUS
C S8ISN, OR PLUS SIBN.
€
100 KD=0
KH=0
KP=0
FACT=.1
c
110 J=J+i
IF (J .87. 80) 807D 1000
CALL FIND(CH(J) ,KODE)
IF (KODE .LT. 1 .OR. KODE .8T. 135) 60TO 1000
IF (KODE .LT. 11) 80TO 140
KODE=KODE-10
6010 (150,1000,120,140,130),KODE
c
C SET UP FOR FRACTION
c
120 IF (KD .EQ. 1) 60TO 1000
KD=1
8070 110
c
€ SET UP NEBATIVE NUMBER
€
130 IF (KD+KP+KM .NE. 0) 680TO 1000
KN=1
80T0 110
c
C PLUS 18 NOT ALLOWED AFTER ANYTHING ELSE
c
140 IF (KP+KD+KM .NE. 0) 8OTO 1000
KPsi
6070 110
c

97

.........
..............

~~~~~~~~~

e . DT T
O S A T R ST G P R




N c
i ¢
3 :

[z Xz N 3]

a0

OO0 0 [ By N ¥

o000

NO BLANKS AFTER A DECIMAL
130 IF (KD) 110,110,1000
S8ET UP FIRST DISIT

160 AINT=KODE-1
IF (KD .EQ. 0) 80TOD 170
AINT=AINT#FACT
FACToFACTe. ¢

B8ET NEXT CHARACTER

170 J=i+l
IF (J .6T7. 80) 80TO 1000
CALL FIND(CH(J) ,KODE)
IF (KODE .LT. 1. OR. KODE .687. 13) 60TO 1000
IF (KODE .LT. 11) 80TO 190
IF (KODE .EQ. 13) 60TO 180
60T0 300

FIX DECIMAL POINT

180 IF (KD .EQ. 1) 60TO 1000
KD=1
60T0 170

INSERT NEXT NUMBER

190 IF (KD .EQ. 1) 6070 200
AINT=AINT#10.0 + KODE~1
8070 170

200 AINT=AINT + (KODE-1)#FACT
FACT=FACT». 1
60T0 170

S8ET NEBATIVE IF A MINUS SIGN WAS ENCOUNTERED. INT IS THEN
S8ET AS THE RESULT BY SETTING TO JINT WHICH 18 EQUIVALENCED
TO AINT. ALL THIS IS NECESSARY TO AVOID CONVERSION WHEN
STORING THE RESULT IN INT. SIMILARLY, NO CONVERSION I8
WANTED WHEN LOOXKING AT MIN AND MAX.

300 IF (KM .EQ. 1) AINT=-AINT
INT=JINT
JMAXSMNAX
JHIN=NIN
IF (AMAX .EQ. 0.0. AND. AMIN .EQ. 0.0) 80TO 80
IF (AINT .LT. AMIN .OR. AINT .8T. AMAX) 60TO 1000
60T0 80

CHECK FOR Y OR N

AR
g e e s sty .

]
e
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500 JsJ+1 RS
IF (J .8T. 80) 80TO 1000 o
IF (CH(J) .EQ. BL) BOTO 500 R
CALL FIND(CH(J),KODE) —ad
Jeget ® .
IF (KODE-14) 1000,510,520 L

510 INT=1
8070 86

320 INT=0
6070 86

C CHECK FOR KEYWORD FROM ‘'TABLE®

700 DO 730 INT={,MAX
TEMP=TABLE (INT)
READ (TABLE(INT),710) DEC
710 FORMAT(10A1)
K=J
00 730 Lsi,10
KaK+1
IF (DEC(L) .EQ@. CH(K)) 80TO 730

A MIS8. IF FIRST CHARACTER, TRY NEXT IN LIST

[y N g N 2

IF (L .EQ. 1) 80TO 7350
0K TO ABBREVIATE IF NEXT IS BLANK (OR COMMA)

300

IF (CH{K) .NE. BL) 80TO 720
J=K
6070 82
720 IF (CHIK) .NE. COM) BOTO 730
J=K
8070 80
730 CONTINUE
JsK
8070 82
730 CONTINUE
6070 1000

READ LITERAL STRING

OO0

- 800 K=0

. INT=0

: 810 K=K+l

! Juley
IF (CH(J) .NE. BL) BOTO 81S

812 IF (K .8T. MAX) 80TO 820

TAB2(K)=CH(J)

. KaK+{

: Jnjet

J IF (CH(J) .E@. BL) 80TO 812

99




c
c

200 K=-10
IF(K .LE. 2) 80TO 201
KeK-1
IF(K .BT. &) KsaK-3
201 INQUIRE(FILEsFILES(K),0PENED=OPENED)
IF (OPENED) CLOSE (-10)
IF(K .EQ. 3 .OR.
. K IEO. 6 IoRl
s K .EQ. 10 .OR.
&+ K .EQ. i1) 6070 202
OPEN(-10, FILE = FILES(K), STATUS='NEW’)
8070 100
202 OPEN(-I0, FILE = FILES8(K), STATUS='NEW', FORM='BINARY')
6070 100
END
BLOCKDATA
CHARACTER®? AFID,SEID
CHARACTER®7 SEQID,LEQID
COMNON /EQIDS/ SEQID(40),LEQID(120),AFID(50),8EID(30)

COMMON /8IZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE ,NDS,NA!
COMNON /COSTIO/ IOIN,IOUT,NTH

COMMON /SHARE/ SIN(40,4) ,RUIN(220,13) ,AFIN(S0,15),8EIN(30,9),
+ DSE(50,2) ,A1DATA{30),L08T8(27),8CAL(78)

COMMON /ERR/ JERR,KOUNT

CHARACTER#8 FIELDS
COMMON /EX/ FIELDS(8)

COMMON /QVER/ JABT,102,104A,JN,NMAX,LAST

INTEBER MASK,TITLE
COMMON /ALL/ NOTHER,KPR,K80,KLI,NMASK,NTITL,MASK(10),TITLE(10)

COMMON /HINT/ JHINT

CHARACTER#1 COLS(80)
CONMON /MODIF/ IT,COLS

CHARACTER#1 XMASK,NEWT
COMMON /JJF/ XMASK(10) ,NEWT(10)

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(50,3,2),EDAT(30,2,2)
CHARACTER#7 SFSE,SFAFSC

COMMON /SHAREX/ TSFL(7,40),PSN(7,40) ,8FSE(2,7,40) ,8FAFSC(S,7,40),
* NSAFSC(7,40) NSFSE(7,40) ,FHBMA (40) ,HFAC(40)
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OO0

2 WRITE(#,5)
S FORMAT(/,' ReM FILE NOT ATTACHED.')
80T0 300

PROMPT FOR TINE, PROB, OR MFHBMA. THEN UNLESS MFHBMA, PRONPT
FOR TASK.

JT = 1=-3 FOR SHOP
4-12 FOR FLIBHTLINE
13 FOR NFHBMA IF [T=3
13 FOR CND IF IT = { DR 2

10 IF (NOTHER .EQ. 0) WRITE(+,20)

20 FORMAT(/,' R¢N VARIABLE? ‘)
CALL INP(4,VARY,0,0,27,80,1V,9500,#10)
IF (1v-26) 25,30,35

25 1T = 3

IF (IV .LE. 24) IT = 2

IF (IV .LE. 12) IT = |

JT = 13

IF (IV ,LE. 23) JT = IV - 10
IF (IV .LE. 17) JT = IV - 1}
IF (IV .LE. 12) JT = IV

IF (Iv .EQ. 4 .OR. IV .EQ. 16) JT =7
IF (1v .EQ. & .OR. IV .EQ. 18) JT = 4
IF (1V .EQ. 16) JT = 3§
PROB = IT.EQ.2
8HOP = JT.LE.S
TEST = JT.EQ.4 .OR. JT.EQ.S
6070 44
30 CALL DEFINE
eato 19
35 CALL SET
6070 10

46 IF (NTITL .EQ. -1) 6OTO 47
NTeNTITL
8OTO 49
47 IF (NOTHER .EQ. 0) WRITE(#,48)
48 FORMAT(/,’' NEW TITLE? 2
CALL INP(S,0,NEWT,0,10,130,NT,#10,#47)

SPECIAL CASE IF JT=13 AND I1T=2 (FLISHTLINE + SHOP CND PROBABILITY
COMBINED).

49 IF (JT .NE. 13 .OR. IT .EQ. 3) 80TO 30
CALL MODCND(NEWT)
80T0 300

FOR PROBABILITY MODIFICATION, FACTOR IS NECEBSARY (KP=2),
OTHERWISE BIAS (1) OR REPLACE (3) 1S ALLOWED.
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S0 IF (.NOT. PROB) B60TO 31

KP=2
3 6070 70
I 51 IF (NOTHER .EQ. 0) WRITE(#,60)
60 FORMNAT(/, ' TYPE? ‘)

CALL INP(4,PERT,0,0,3,100,KP,#10,450)
70 IF (NOTHER .EQ. 0) WRITE(#,80) PERT(KP)
80 FORMAT(/,1X,A7,'=  *)

CALL INP(2,0,0,0,0,110,VAL,#10,#70)

IF (NMASK .EQ. -1) 8070 90
MK=NMASK
80TO 103
90 IF(NOTHER .EQ. 0) WRITE(#,100)
100 FORMAT(/, ' MABK= )
CALL INP(5,0,XMASK,0,7,120,MK,#10,%90)

| &)

103 IF (KLl .EQ. ~-1) 8OTO 110
ILsKLI
6070 121
- 110 IF (NOTHER .EQ. 0) WRITE(#,120)
) 120 FORMAT(/,' DO YOU WANT A LISTING OF THE CHANGED ITEMS? ‘)
CALL INP(3,0,0,0,0,2,IL,#10,#110)

THE SCHEME IS TO READ JIN ONE RECORD AT A TIME AND MODIFY THE
DATA AND WRITE TO JOUT.
KOUNT = PRINT LINE COUNT
KTOT = TOTAL CHANGES OF SELECTED TASK
LTOT = TOTAL CHANBES OF AFFECTED LRUS
NSUB = BUMPED FOR EACH SUBSYSTEM IN THE MASK
ITRUNC = NUMBER OF MODIFICATIONS TRUNCATED TO LESS THAN
DESIRED FACTOR
INONE = NUMBER OF MODIFICATIONS WHICH COULD NOT BE CHANGED

OO0 DO00O000O000

121 REWIND 11
KOUNT=0
KTOT=0

L LTOT=0

- NSUB=0
» ITRUNC=0 .
INONE=0 T

READ FIRST RECORD. INSERT TITLE. SKIP TO WRITE OUTPUT. Ek}]

o0

. READ(11,140) COLS T
> 00 1235 K=1,10 -
- COLS (70+K) =NENT (K) e
N 125 CONTINUE -

. 80TO 1453

130 READ(11,140,END=480) COLS
140 FORMAT (B0A1) s

]
I
R
W DWWy

.,
» K /._. "‘
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KEEP READING AND WRITING TILL WE GET PROPER CARD FORMAT.
IF (COL8(1) .NE. C1(IT)) 8OTO 145

COLUN I8 TRUE IF THE CARD IS OF THE SHOP/FL THAT MATCHES WHAT
WE'RE MODIFYINS.

COLUN=COLS(2).EQ.C2(JT)

MODIFYING FLIBHTLINE PROB WILL AFFECT SHOP AS MWELL.
IF (PROB .AND. .NOT. SHOP) B0TO 142

OTHERNISE CARD TYPE MUST BE EXALT.

[z Ny W 2] OO0 3000 oMo

IF (.ROT. COLUM) 6OTO 143 :

142 CALL MATCH(MK,XMASK,6,C0LE(4),#143)
80T0 130

143 NRITE(12,140) COLS
6070 130

€ FIND THE B8UBSYSTEM FOR THIS LRU.

130 IF (COLUM) BOTO 153
WRITE(TSUB,360) (COLS(K),K=4,8)
00 152 J=t,NSUB
IF (8UB(J) .EQ. TSUB) B80TOD 1354
132 CONTINUE
WRITE(#,1353) NSuB
133 FORMAT(/,° LCCIM SYSTEM ERROR 1°',I3)

G6ET FACTOR TO PASS DOWN FROM SUBSYSTEM TO SHOP. ADD TO
LRU'S AFFECTED.

(s Ny Nx Ny

134 F=FACT(J)

00 36 J=1,3

CALL SLAP(J,STRIP(J)#F)
136 CONTINUE

LTOT=LTOT+1

60TO 145

PRINT HEADER FOR LISTINS OF EQUIPMENTS MODIFIED AS REQUESTED.

[z Nz N 2

133 KTOT=KTOT+1
[F (KTOT .EQ. IL) WRITE(#,137)

137 FORMAT(/,' EQUIP’,3X'RMBASE’,5X 'RMPERT")
0LD=STRIP(JT)

IF (KP-2) 170,180,190
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00

170 GNU=OLD+VAL
60TO 200

FACTOR

[z X g N 2

180 8NU=0LD#VAL
6070 200

REPLACE

OO0

190 GNU=VAL

200 IF (.NOT. PROB) BOTO 470
IF (SHOP .AND. .NOT. TEST) 60TO 220

FOR FLIBHTLINE OR TEST STATION PROBABILITIES, REPLACE FACTOR
(VAL) IF RESULT > .95. COUNT TRUNCATIONS.

2000

IF (8NU .LT. 1.0) 8OTO 210
BNU=, 93
VAL=8NU/OLD
ITRUNC=ITRUNC+1

210 IF (TEST) 60TO 470
6470 300

FOR SHOP PROBABILITIES, SET JTL AND JT2 TO THE OTHER TWO SHOP
TASKS AND EXTRACT THE PROBABILITIES.

[y Ny Ny Nyl

220 JT1=MOD(JT,3) +1
JT2sMOD(JT+1,3) +1
S1=8TRIPWJTY)
82a8TRIP(JT2)
F=81+82

IF VALUE FOR CHANBING IS THE ONLY ONE, IT CANNOT BE CHANGBED.

300

IF (F .8T. 0.0) 6070 2460
INONE=INONE+1
60TO 475

IF THE REQUIRED CHANSE WOULD PUT THE TOTAL OVER 1.0 TRUNCATE.

[z NN ¢/

260 IF (BNU .LT. F+OLD) 8OTO 270
ITRUNC=ITRUNC+1
GNU=, 93# (F+QLD)

270 F=(F+0LD-BNU) /F
S1eS1sF
Sisg1#F
82=52#F
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REPLACE THE OTHER TwO.

o0

-

280 CALL SLAP(JT1,81)
CALL SLAP(JT2,82)
60TO 470

MOD TO FLIBHTLINE PROB

[y Ny N 5]

300 IF (J7T-8) 310,320,308

USER MODIFY OTHER THAN TROUBLESHOOT OR CANNOT DUPLICATE.
8MAX IS TROUBLESHOOT PROBABILITY.

IF MODIFYING R+R OR MAC WOULD MAKE IT EXCEED THE MAX, ME
TRUNCATE IT. THEN MODIFY THE OTHER THREE.

3OO0

h 303 BMAX=STRIP(7)

{ IF (BNU .LT. B8MAX) BOTO 308

1 VALs=, 93#8MAX/0LD
GNU=0LD#VAL
ITRUNC=ITRUNC+1

308 IF (JT .EQ. 9 .OR. JT .EQ. 1) 8OTO 330
6070 340

USER MODIFY TROUBLESHOOT. CANNOT DUPLICATE BECOMES CONPLENMENT.
R+R AND MAC MODIFIED BY SAME AMOUNT AS TROUBLESHOOT.

[z Ry Ny Nyl

310 CALL SLAP(8,1.0~8NU)
FaVAL
312 DO 313 J=9,12
CALL SLAP(J,STRIP(J)#F)
313 CONTINUE
80T0 330

USER MODIFY CND. TROUBLESHOOT BECONES COMPLEMENT.
F 18 FACTOR TO PASS DOWN TO SHOP, REPRESENTING AMOUNT OF R+R
CHANGE.

OO0

320 T8=1,0-8NU
TSOLD=8TRIP(7)
CALL SLAP(7,T1S)
F=T8/TSOLD
8070 312

HERE WE MODIFY THE THREE TASKS OQUT OF THE LAST FOUR (9,10,11,12)
COMPOSED OF R+R, MAC, VR+R, VMNAC, EXCLUDING THE ONE WE SELECTED
TO MODIFY. F 18 FACTOR TO PASS DOWN TO SHOP.

OO0

330 CALL SLAP(20-JT,BNU)
CALL SLAP(10,B8MAX-BNU)
CALL SLAP(12,B8MAX=-BNU)
FavaL
80TC 330
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340 CALL SLAP(22-JT,8NU)
RR=8MAX -BNU
RROLD=8TRIP(9)

CALL SLAP(9,RR)
CALL SLAP(11,RR)
F=RR/RROLD

S8ET FACTOR FOR LRUS

350 NSUB=NSUB+1

WRITE(TSUB,360) (COLS(K),K=4,8)
360 FORMAT(5A1)

FACT (NSUB) =F

SUB (NSUB) =TSUB

FOR ALL MODIFICATIONS, THE SELECTED FIELD 18 REPLACED HERE.

470 CALL SLAP(JT,BNU)
473 IF (IL .EQ. 0) B80TO 145
CALL ABORT (KOUNT,#143)
PFORM(2)=sFORM(IT)
PFORM(4)=FORM(IT)
WRITE(# ,PFORMX) (COLS(K),K=4,10),0LD,BNU
80TO 143

480 WRITE(#,490) KTOT
490 FORMAT(//,1X,14,' CHANBES. ')

IF (ITRUNC .NE. O0) WRITE(#,493) ITRUNC
495 FORMAT(1X,14,° TRUNCATIONS.®)

IF (INONE .8T. 0) WRITE(#,494) INONE
4946 FORNMAT(1X,14,' NOT CHANGED.')

IF (LTOT .B8T. 0) WRITE(#,497) LTOT
497 FORMAT(1X,14, ' LRUS CHANBED.')

500 RETURN
END
FUNCTION STRIPWJIT)

THIS FUNCTION EXTRACTS A VALUE FRGM AN R+M CARD PASSED IN
ARRAY COLS.
CALLED BY MODIFY, MODCND

JT - SPECIFIES THE COLUMNS FROM WHICH THE DATA IS TO BE
EXTRACTED BY USING STARTINS COLUMN LBES.

IT - SELECTS THE PROPER FORMAT.
1 - TIME
2 - PROBABILITY
3 - MFHBMA

108

Y T T v, v e v . vi
-

. .
Ao a

Lot

L 2 B
et




OO0 O00O0O00D0O0000O000

s Ny NeNy]

DINENSION LBES(IY)
CHARACTER#10 FORM(3) ,TENP

CHARACTER®! COLS -
COMMON /MODIF/ IT,COLS(80) '

DATA LBEB/19,25,31,49,55,13,19,25,31,37,43,49,14/ N
DATA FORM/' (Fb.1) ', (Fb.4) ", (Fé. 1)/ i

BET STARTING AND ENDIN8 COLUMNS. COMBINE, THEN DECODE. oy

J1=LBES(IT)
J28J1+8
WRITE(TEMNP,10) (COLB(K) ,K=J1,d2

10 FORMAT(6A1) . '
READ(TENP,FORMIIT)) STRIP -
RETURN .
END
S8UBROUTINE SLAPULJT,O)

THIS SUBROUTINE PERFORMS THE REVERSE FUNCTION OF STRIP, -
PLACING A VALUE INPUT ONTO AN R+M CARD. -
CALLED BY NODIFY, MODCND -
JT - SPECIFIES THE COLUMNS ONTO WHICH THE DATA 1S TO BE CODED
BY USING STARTING COLUMN LBES.
€ - VALUE TO BE STORED.

1T -~ S8ELECTS THE PROPER FORMAT,

BRI B ST

1 - TINE
2 - PROBABILITY -
3 - MFHBMA -

DIMENSION LBEB(IY)
CHARACTER#10 FORM(3),TEMP

S

CHARACTER#1 COLS .
COMMON /MODIF/ 1T7,COLS(BO) -

DATA LBEB/19,25,31,49,55,13,19,25,31,37,43,49,14/
DATA FORM/'(Fb.1)', (Fb,4) ", ' (F&,1)'/

BET STARTING AND ENDINS COLUMNS. ENCODE, THEN PUT ON CARD.

J1sLBEBWIT)

J2=J1+3

WRITE(TENP,FORN(IT)) C

READ(TEMP,10) (COLS(K) ,KnJ1,J2)
10 FORMAT(4A1)
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RETURN .
END .
SUBROUTINE MODCND (NEWT) |

THIS ROUTINE 18 A SPECIAL CASE OF MODIFY WHERE THE USER HAS

SPECIFIED 'CND’', MEANINS MODIFY BOTH SHOP AND FLISHTLINE

PROBABILITY, WITH RESULTANT MODIFICATION TO MFHBMA. e
CALLED BY MODIFY LT

NENT
FCND
CFCND
SCND
CSCND
PK

TITLE OF NEW FILE

FLIBHTLINE CANNOT DUPLICATE FACTOR

COMPLEMENT OF FCND

SHOP CANNOT DUPLICATE FACTOR - g

COMPLEMENT QF SCND i

SUM OF SHOP CANNOT DUPLICATE FOR SUBSYSTEM : '

-0R-

OLD FLIGHTLINE CND PROBABILITY

JSUB = NUMBER OF SUBSYSTEM CHANGES

JLRU = NUMBER OF SHOP CHANGES -
KT = CARD TYPE COUNTER i

JHIT = { IF CARD READ 18 OF INTEREST

[z N R N e Nz Ny N Ny Er Ny Ny Ny N Ny Ny Ny Ny Ny Nyl

DIMENSION PK(32) .
CHARACTER®#s FIELD
CHARACTER#*1 SCOL(3) ,NEWT(10)
CHARACTER#10 TB8UB,SUB(32)
CHARACTER#*2 SF(3),CC T

CHARACTER#1 COLS
COMMON /NMODIF/ IT,COLS(80)

INTEGER MASK,TITLE v
COMMON /ALL/ NOTHER,KPR,KS0,KLI,NMASK,NTITL,MASK(10),TITLE(10) Sl

CHARACTER#1 XMASK,XTITLE
COMMON /JJF/ XMASK(10),XTITLE(10)

EQUIVALENCE (COLS(4),8COL(1)) »
DATA SF/'PF','P8’', 'WF'/

1T=2 -
10 IF (NOTHER .EQ. 0) WRITE(#,20) o
20 FORMAT(/,’ FLIGHTLINE CND FACTOR = ) .9
CALL INP(¢2,0,0,0.0,99999.0,110,FCND,#230,#10) b
CFCND=1.0-FCND
30 IF (NOTHER .EQ. 0) WRITE(#,40) e
40 FORMAT(/,’' SHOP CND FACTOR = ") SR

CALL INP(2,0,0,0.0,99999.0,110,8CND, #230,430) =
CSCND=1.0~SCND .
IF (NMASK .EG. -1) 8OTO S0 .
MK=NMASK
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90
100

103
106

o000

110
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120

130

T R 4 IR . - e

60TO &3

IF (NOTHER .EQ. 0) NRITE(#,60)
FORMAT(/,' MABK= )

CALL INP(S,0,XMASK,0,7,120,MK,#230,%30)

FIRST BET OLD SCND TOTALS PER SUBSYSTEM

REWIND 11

NSUB=0

READ(11,80,END=10S) CC,8COL,FIELD
FORMAT (A2,1X,3A1,16X,A6)

IF (CC .NE. 8F(2)) IF (NSUB) 70,70,110
CALL MATCH(MK,XMASK,S,COLS8(4),#70)
WRITE(TSUB,170) SCOL

READ(FIELD,83) VAL

FORMAT (F6.4)

SUBSYSTEM 18 ALREADY TALLIED, ADD TO IT.

IF (NSUB .EQ. 0) B80TO 100

DO 90 J=1,NSUB

IF (TSUB .NE. SUB(J)) BOTO 90
PK(J)=PK(J)+VAL

6070 70

CONTINUE

NSUB=NSUB+!

SUB(NSUB)=TS8UB

PK (NSUB) =VAL

6070 70

WRITE(#,106)
FORMAT(/,‘ NO DATA’)
NOTHER=0

60T0 30

COPY JIN TO JOUT, CHANGBING PF, PS, AND MF CARDS

REWIND t1
REWIND 12
JSuB=0
JLRU=0
JFHBsQ
KTst
JHIT=0

READ(11,120) CC, (COLS(K) (K=3,80)
FORMAT (R2,78A1)

DO 130 K=t,f{0
COLS(70+K)=NENT (K)

CONTINUE
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8070 130

140 READ (11,120,END=223) CC,(COLS(K),K=3,80)
IF (KT .8T. 3) 80TO 130
IF (CC .EQ. 8F(KT)) 80TO 140

IF NOT AT CARD OF INTEREST, SIMPLY COPY IT. IF WE MWERE,
START LOOKING FOR NEXT CARD OF INTEREST.

OO0

IF (JHIT .EQ. 0) BOTO 150
JHIT=0
KT=KT+1
IF (KT .EQ. 3) IT=3
IF (CC .EQ. SF(XT)) B0TO 140
150 WRITE(12,120) CC,(COLS(K),K=3,80)
6070 140

CHECK MASBK

[z Nz N x

160 JHIT=1
CALL MATCH (MK, XMASK,5,COLS(4),#150)

FIND CORRESPONDING PK FOR THIS EQUIP

o000

WRITE(TSUB,170) SCOL
170 FORNAT(3A1)

D0 180 J=1,NSUB

IF (TSUB .EQ. 8UB(J)) IF (KT-2) 200,210,220
180 CONTINUE

WRITE(#,190) NSUB
190 FORMAT(/," LCCIM SYSTEM ERROR 2',13)

REPLACE FLIBHTLINE PROBABILITIES. PK CONTAINS SUM OF SHOP CND

oMOo0

200 PCsSTRIP(8) BN
FACT=1,0~CFCND#PC S
DIFF=CSCND#PK(J) SR

RESET PK TO PREVIOUS CND FOR FLIGHTLINE Ry

[ My Nz

PK(J)=PC

CALL SLAP (8, (FCND#PC+DIFF) /FACT)
CALL SLAP(7,(STRIP(7)-DIFF)/FACT)
TEMP=(STRIP(9)=-DIFF) /FACT

CALL SLAP(9,TEMP) R
CALL SLAP(11,TEMP) L
TEMP=STRIP(10) /FACT D
CALL SLAP(10,TEMP)

CALL SLAP(12,TENP)

JSUB=JSUB+!

6070 150
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C REPLACE SHOP PROBABILITIES. PK IS OLD FLIGHTLINE CND

210 FACT=1,0-CFCND#PK(J)
CALL SLAP(1,8TRIP(1)/FACT)
CALL SLAP(2,8TRIP(2)#8CND/FACT)
CALL SLAP({3,STRIP(3)/FACT)
CALL SLAP(4,STRIP(4)/FACT)
CALL SLAP(S,STRIP(S)/FACT)
JLRU=JLRU+1
6070 130

REPLACE FHBMA. PK 18 STILL OLD FLIGHTLINE CND

oD

220 CALL SLAP(13,STRIP(13)/(1.0-CFCND#PK(J)))
JFHB=JFHB+1
6070 150

223 WRITE(#,224) JSUB,JLRU

226 FORMAT(//,1X,14," FLIBHTLINE CHANBES'/14,' SHOP CHANBES')
IF (JSUB .EQ. NSUB .AND. NSUB .EQ. JFHB) 80TO 230
WRITE(®,227) NSUB,JFHB

227 FORMAT(' LCCIM SYSTEM ERROR 3',213)
NOTHER=0

230 RETURN
END
SUBROUTINE RMODEL

THIS SUBROUTINE INITIATES R+M MODEL CALCULATIONS. DATA 18
READ FROM CARDS TO /TEMPRM/ AND /SHARE/, THEN CONVERTED TO
QUTPUTS AND STORED IN /RAM/. IF THE USER WANTED TOQ COMPARE
WITH A PERTURBED FILE, THE PROCESS 18 REPEATED BUT STORED IN
SUBSCRIPT 2 OF /RAN/.

CALLED BY MAIN

OO OO0OO0000

DIMENSION TRIXS(350),TRIXL(30)

o

COMMON /OVER/ JABT,102,104A,JN,NMAX,LAST
COMMON /RAM/ SDAT(40,9,2),UDAT{(120,7,2),ADAT(30,3,2) ,EDAT(30,2,2)
CHARACTER#7 SFSE,SFAFSC

COMMON /SHAREX/ TSFL(7,40) ,PSM(7,40),8FSE(2,7,40),8FAFSC(5,7,40),
* NSAFSC(7,40) ,NSFSE(7,40) ,FHBMA(4Q) ,HFAC(40)

CHARACTER#7 LSAFSC,LSE

COMMON /TEMPRM/ TLSHOP(S,120),PLRR(5,120),L8AFSC(5,5,120),
. LSE(2,5,120) ,NLAFSC(S,120),NLSE(S,120)},

* WEIBHT (120) ,NSRU(120)

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40),NAF ,NSE,NDS,NAI
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CHARACTER®#7 AFID,SEID
CHARACTER#? SEQID,LEQID
CORMON /EQIDS/ SEQID(40),LEQID(120),AFID(S0),8EID(30)

v'-r.w-w
. Cath i 28 4

T T gL POR
.

LOOP IS INITIALLY SET TO 1. LAST(1) 18 ZERO THE FIRSTE TIME
BUT 18 SET TO THE R+M FILE UNIT NUMBER US D FOR INPUT IN
RMREAD. IF LATER THE USER USES THE SAME FILE, THE MODEL

WILL NOT RECALCULATE. (THE EXCEPTION IS WHEN MODCST MODIFIES
/RAN/, AND LAST I8 SET TO ZERO, OR MODIFY CREATES A NEW R+M
FILE.

OO0

LO0P=1
IF (LAST .EQ. 1) B0OTO 100

! MMHIO=4
; CALL CHECK(~-4,%998)

CALL CMECK(-7,#998)

LAST = 1

NSE=0

e NAF =0

k;' 10 CALL RMREAD(LOOP+10,#200)

-
¢

FIRST GET SUBSYSTEM FLIGHTLINE DATA (POSITIONS 2, S, ADN 8 IN SDAT)

000

DO 30 JSUB=1,NSUB
FH=FHBMA (JSUB)
SDAT(JSUB,8,L00P) =FH
PKFH=1000./FH

HF = HFAC(JSUB)
TTR=0.0

EMM=0.0

INITIALIZE MMH MATRIX

30

D0 12 J=1,30
TRIXS8(J)=0.0
12 CONTINUE

C ADD UP MTTR AND MMH/KFH FOR ALL 7 FLIBHTLINE TASKS.
c

D0 20 Je=i1,7

X = TSFL(J,JSUB) # PSM(J,JSUB)

TTR=TTR+X

N=NSAFSC (J,JSUB)

IF (N ,EQ. 0) 80TC 20

ENM=ENM+ XN

C FOR EACH AFSC REQUIRED FOR THE TASK, COLLECT STATS IN ‘FILE".

DO 15 K=1,N
CALL FILE(BFAFSC(K,J,JSUB),X/FH,1,L00P,JAF,#200)
TRIXS(JAF)=TRIXS (JAF)+X/FH
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13 CONTINUE
20 CONTINUE

SDAT(J8UB,2,L00P) = TTR
SDAT(J8UB,S,L00P) = ENN @ PKFH
TTR8=0.0

ENNE=0.0

NON LRU DATA (FOR THIS SUBSYSTEN)

JLRU=KLRU(JBUB)
NR=NUNL (J8UB)

NTQT=0

DO 40 Ksi,NR
NTOT=NTOT+NSRU(JLRU)
TTRL=0.0

ENNL=0.0

INITIALIZE MMM ARRAY

D0 22 J=1,850
TRIXL(J)=0.0
22 CONTINUE

ADD UP WNTTR AND MMH/KFN, BUT ONLY FOR W, K, N TASKS.

00 30 HNei,S

XK o TLSHOP(M,JLRU) # PLRR(M,JLRU) * HWF
IF (W .LE. 3) TTRL = TTRL + X
N=NLAFSC(N,JLRU)

IF (N .EQ. 0) 8OTO 30

IF (M .LE. 3) EMMLeEMML+X#N

FOR EACH AFSC REQUIRED FOR THE TASK, COLLECT STATS IN 'FILE'.

00 25 J=1,N
CALL FILE(LSAFSC(J,N,JLRU),X/FH,2,L00P,JAF,#200)
TRIXL(JAF)=TRIXL(JAF)+X/FH

23 CONTINUE

30 CONTINUE

NeNLSE(4,JLRU)

IF (N .EQ. 0) BOTO 37

Ye (PLRR(4,JLRU) $TLSHOP (4 ,JLRU) +PLRR (S, JLRU) $TLSHOP (S, JLRU) ) /FH
FOR EACH SE REQUIRED FOR THE TASK, COLLECT STATS IN FILE2.

DO 35 J=1,N

CALL FILE2(LSE(J,4,JLRU),TTRL/FH,Y,LOOP,2200)
35 CONTINUE

ASSIGN RAM DATA.
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37 UDAT(JLRU,1,LO0P)
UDAT (JLRU, 2,L00P)
UDAT (JLRU, 3,L00P)
X = PLRR(1,JLRU)

Y = PLRR{3,JLRW)
UDAT(JLRU,4,L00P)
UDAT (JLRU,3,L00P)
UDAT (JLRU, 6,L00P)
UDAT(JLRU,7,L00P)
TTRS = TTRS + TTRL
ENNS = ENNS + ENML

TIRL
EMNL # PKFH
WEIBHT (JLRU)

Y ¢ PLRR(2,JLRU)

X
Y
X ¢
NSRU(JLRU)

c
C DUMP MMM MAXTRIX TO FILE MMHIO
¢
D0 38 J=i,NAF
AsTRIXL(J)
IF (X .B8T. 0.0) WRITE(MMHIO) =JLRU,J,X
38 CONTINUE
JLRU=JLRU+!
40 CONTINUE
c
C NOW STORE SUBSYSTEM SHOP AND TOTAL (1 AND 3 FOR MTTR, 4 AND & FOR MMH)
C NTOT IS NUMBER OF SRUS.
c
SDAT(JSUB,1,L00P) = TTRS
SDAT (JSUB,4,L00P) = EMNS # PKFH
8DAT(J8UB,3,LO00P) = TTR + TTRS
S8DAT(JSUB,46,L00P) = ENN + ENMS
8DAT (J8UB,?,L00P) = NTOT
c
C DURP MMH MATRIX TO FILE MMHIO
[
DO 43 J=1,NAF
X=TRIXS(J)
IF (X .87, 0.0) WRITE(MNHIO) J8UB,J,X
43 CONTINUE
c
C FINALLY AVAILABILITY
c

8DAT(JSUB,7,LOCP) = 1.0 / (1.0¢TTR/FH)
30 CONTINUE

DO 93 J=1,NAF

ADAT(J,3,L0O0P) = ADAT(J,1,LO0P) ¢ ADAT(J,2,LO00P)
93 CONTINUE

STORE PERTURBED DATA SIMILARLY, IF ANY.

o000

100 IF (LOOP .EQ. 2 .OR. 1102 .EQ. 0) RETURN
Lo0P=2
MMHIO=7?
REWIND 7
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D0 110 J=1,NAF

DO 110 K=1,3 s

ADAT(J,K,2)20,0 PR
110 CONTINUE ° ..

00 120 J=1,NSE
DO 120 K=1,2 R,
EDAT(J,K,2)=0.0 SR
120 CONTINUE -2
60TC 10 ,
200 NOTHER=Q
JABT=1
RETURN
998 WRITE(#,999) o
999 FORMAT(///,° INTERNAL PROSRAM ERROR - RMODEL') S
8TOP P. - 4
END SR
SUBROUTINE FILE(AF,X,K,LOOP,J,#) S

THIS ROUTINE ADDS UP MMH/KFH FOR EACH AFSC.

o000

CHARACTER#7 AF

CHARACTER#7 AF1D,SEID
CHARACTER#7 SEQID,LEQID
COMMON /EQIDS/ SEQID(40),LEQID(120),AFID(S0),SEID(S0)

COMMON /RAM/ 8DAT(40,9,2),UDAT{120,7,2),ADAT(350,3,2),EDAT(30,2,2)
COMNON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NA!

IF (NAF .EQ. 0) BOTO 20
IF (NAF .LE. 50) 80TO B
WRITE(#,7)
7 FORMAT(/,' NUMBER OF AFSCs EXCEEDS 50.°)
NOTHER=0
RETURN 1
8 D0 10 Js1,NAF -
IF (AF .EQ. AFID(J)) BOTO 30 )
10 CONTINUE o
20 NAF=NAF+1 R
ADAT (NAF,1,L00P)=0,0 N
ADAT (NAF,2,L00P)=0,0 e
AF 1D (NAF) =AF
JuNAF
30 ADAT(J,K,LOOP) = ADAT(J,K,LOOP) + X
RETURN
END
SUBROUTINE FILE2(SE,X,Y,LO00P,#)

nh

l'.
2.

o .o
e

btk

Y
Aol ndnlal.

c
C THIS ROUTINE ADDS UP MMH/FH FOR EACH SE. -

A
i
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CHARACTER#? SE

CHARACTER®#7 AFID,SEID
CHARACTER#7 SEQID,LEQID
COMNON /EQIDS/ SEQID(40),LEQID(120),AFID(30),8EID(50)

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2) ,ADAT(30,3,2) ,EDAT(50,2,2)
COMMON /SI1ZES/ NSUB,NLRU,KLRU(40),NUML (40) ,NAF ,NSE,NDS,NAI

IF (NSE .EQ. 0) 80TO0 20
IF (NSE .LE. 30) 6070 8
WRITE(#,7)
7 FORMAT(/, ' NUMBER OF SUPPORT EQUIPMENT EXCEEDS 350.°)
NOTHER=0
RETURN 1
8 D0 10 J=1,NSE
IF (SE .EQ. SEID(J)) 80TO 30
10 CONTINUE
20 NSE=NSE+!
EDAT(NSE,1,L00P)=0.0
EDAT(NSE,2,L00P)=0.0
SEID(NSE)=8E
J=NSE
30 EDAT(J,1,L00P)=EDAT(J,1,L00P)+X
EDAT(J,2,L00P)=EDAT(J,2,L00P) +Y
RETURN
END
SUBROUTINE RMREAD(IO,#)
c
C THIS ROUTINE READS IN R+M FILE 10.
c
CHRpttansitats Nt iRttt et R et R R Rttt it R aat N et aN e R nanasnany

DESCRIPTICN OF /SHARE/ COMMON BLOCK

FLIGHTLINE TASKS AND DATA:

T8FL - TASK TIME

PSM - TASK PROBABILITY

SFSE - SUPPORT EQUIPMENT REQUIRED FOR THIS TASK
PERSONNEL REQUIRED FOR THIS TASK
NUMBER OF SFAFSC
NUMBER OF SFSE
MEAN FLIBHT HOURS BETWEEN MAINTENANCE ACTIONS
HFAC - H FACTOR

=
o
n
w
m

[ I I B B |

THE SEVEN TASKS ARE: e
1 - ABE s
2 - TROUBLESHOOT (TS) o
3 - CANNOT DUPLICATE (CND) L

. AR
PO O YR T WD)

o000 O0000O0000 0D
=
>
mn
[ 3
©
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RENOVE AND REPLACE (R+R)

MAINTAIN ON AIRCRAFT (MAC)
VERIFY ReR  (VR+R) fon
VERIFY NAC (VMAC) -]

N>
[ B B B |

(2L I L AR I T AR R R I 222222222 1]

DESCRIPTION OF /TEMPRN/ COMMON BLOCK S

FOLLOWING IS DATA ASSOCIATED WITH LRU'S. IN A MANNER SIMILAR

TO THE ABOVE FOR SUBSYSTEMS, TO ALLOW FOR MORE, CHANBE FACH 120 TO THE
DESIRED NUMBER. TO ALLOW FOR MORE AFSC'S PER TASK, CHANME EACH 3

IN THE LEFTMOST SUBSCRIPT OF LSAFSC TO THE DESIRED NUMBER. TO CHANBE -
MAX NUMBER OF SUPPORT EQUIPMENT PER TASK, CHANBE THE | IN LSE ®
TO THE DESIRED NUMBER. CHANGBE THE 120, THE ! AND

THE 3 IN THE FIRST CARD FOLLOWING AND IN THESE COMMENTS.

- . . .
P RN T S AP

SHOP TASKS AND DATA:
TLSHOP - TASK TIME
PLRR - TASK PROBABILITY
LSAFSC - PERSONNEL REQUIRED FOR THIS TASK
LSE - SUPPORT EGUIPMENT REQUIRED FOR THIS TASK

NLAFSC - NUMBER OF LSAFSC
NLSE - NUMBER OF LSE
WEIBHT - WEIGHT
NSRU - NUMBER GF SRUS

THE THREE TASKS ARE:
1 - SHOP REPAIR (W)
2 - SHOP CANNOT DUPLICATE (K)
3 = NRTS8 (N)

S22 00020380 RRRRARRRRRRARRRRANRRNRRBNRBIRRRNNNNS

DESCRIPTION OF /S1ZES/ COMMON BLOCK

NSUB - NUMBER OF SUBSYSTENMS
NLRU - NUMBER OF LRUS
KLRU - STARTINS LRU PER SUBSYSTEM
NUML - NUMBER OF LRUS PER SUBSYSTEM
NAF - NUMBER OF AFSC'S
NSE - NUMBER OF SUPPORT EQUIPMENT T
NDS - NUMBER OF DEPOT SUPPORT EQUIPMENT (SEE CRERD) ..f’}j
NAI - NUMBER OF AIRCREW (SEE CREAD) T

OOO0OO0DO0OO00O00O00000000000000CO000NO0000000000000000000000
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c
c
c

Ty ey Ty vy

(ALARZXRLTILIIS SRS LIS I S22 2222222 2 )

DESCRIPTION OF /EQIDS/ COMMON BLOCK

SEQID - SUBSYSTEM NAMES

LEQID - LRU NANMES

AFID - AFSC NAMES

SEID - SUPPORT EQUIPMENT NAMES

CHARACTER#7 SFSE,SBFAFSC
COMMON /SHAREX/ TSFL(7,40),PSM(7,40) ,8F8E(2,7,40) ,8FAFSC(5,7,40),
L] NSAFSC(7,40) ,NSFSE(7,40) ,FHBMA(40) ,HFAC(40)

CHARACTER#7 LSAFSC,LSE
COMMON /TEMPRM/ TLSHOP(3,120),PLRR(3,120),LSAFSC(3,3,120),

LSE(2,3,120) ,NLAFSC(3,120) ,NLSE(J,120),
WEIBHT (120),NSRU(120)

COMMON /SIZES/ NSUB,NLRU,KLRU(40),NUML (40) ,NAF ,NSE,NDS,NAl

CHARACTER#7 AFID,SEID
CHARACTER#7 SEQID,LEQID
COMMON /EQIDS/ SEQID(40),LEQID(120),AFID(30),8EID(50)

TIMES(7) ,PEAS(T)
ITNAME (80) ,DASH
CR,8F,LF,LS,TS,TF,PF,PS,MF,S8
TYPE

BLANK,DATA(7)

EQ

ARRAY (8)

DATA CR,8F,LF,LS8,TS,TF,PF,PS,NF,88

LF*,'L8",‘'T8','TF','PF",'P8','NF','88"/
“

DATA MAXLRU,MAXLA,MAXLE/120,5,2/
DATA MAXSUB,MAXSA,MAXSE/40,5,2/

c
)
*
€
c
c
c
REAL
CHARACTER#*!
CHARACTER#2
CHARACTER#2
CHARACTER®7
CHARACTER®?
CHARACTER#10
¢
& /°CR",'SF*,’
DATA BLANK/’
c
C READ TITLE CARD

REWIND IO

READ(10,9000) ITNAME
WRITE(#,9010) ITNAME

9000 FORMAT (80A1)

9010 FORMAT(/,’ TITLE CARD READ: ',/,1X,80A1)

c
C READ NUMBER OF SUBSYSTEMS. HALT IF TOO MANY.
NLRU=0




READ(10,10) NSUB
10 FORMAT(I2)
IF (NSUB .LE. MAXSUB) 80TO 30
WRITE(#,20) MAXSUB
20 FORMAT(///,27H CURRENT MAX SUBSYSTEMS AT ,13)

RETURN 1
c
C READ EACH SUBSYSTEM IN LOOP 100. READ AND WRITE THE CR CARD.
30 DO 100 JSUB=1,NSUB
33 READ(10,40) TYPE,SEQID(JSUB),DASH,JSEQ1,TEMP,NR
40 FORMAT(A2,1X,A7,A1,11,F6.1,56X,12)
IF (JSEQi .EQ. 2) BOTO 3%
NUML (JSUB) sNR
IF(JSEQ! .EQ. ! .AND. TYPE .EQ. CR) 80TQ ¢0
80TO 500
c
C SET POINTER FOR THIS SUBSYSTEM TO FIRST LRU IN LRU TABLES.
60 KLRU(JSUB)=NLRU+1
c
C READ CROSS REFERENCE CARDS FOR EACH LRU IN TH1S SUBSYSTEM (LOOP 90).
00 90 LDUMMY=1,NR
IF (NLRU .LT. MAXLRU) 8OTO 80
WRITE(#,70) MAXLRU
70 FORMAT(///,21H CURRENT MAX LRUS AT ,13)
RETURN 1
80 NLRUsNLRU+1
85 READ(10,40) TYPE,LEQID(NLRU),DASH1,JSEQ1,WEIBHT (NRLU) ,NESS
IF(NESS .EQ. 0) NESS=1
NSRU (NLRU) =NESS
IF(JSEQ1 .EQ. 2) BOTO @5
IF(JSEQ! .EQ. { .AND. TYPE .EQ. CR) 80TO 90
80TD 500
90 CONTINUE
100 CONTINUE
c
C READ MANDATORY SECOND CR CARD FOR LAST LRU
READ(10,105) ARRAY R
1035 FORMAT(BA10) R
c iy 1
C READ SF CARDS. THERE MAY BE FROM 1 TO MAXSE CARDS PER SUBSYSTEM. LI
JSUB=0 L
D0 150 K=1,NSUB
READ(10,110) TYPE,EQ,DASH,JSEQ,DATA,NUN
110 FORMAT (A2,1X,A7,A1,11,7(1X,A5),13) EAEAAY
IF (TYPE .NE. SF) BOTO 500 RERNRN
IF (JSEQ .BT. 1) 60TO 500 L
IF (NUM .LE. MAXSE) BOTO 118 L
WRITE(#,117) MAXSE
117 FORMAT(///,24H CURRENT MAX SE’'S SET AT,I3)
80TO 500
c
C IF CARDS ARE NOT IN SEQUENCE, WE ADVANCE JSUB UP TO THE CORRECT

121
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C SUBSYTEM. IF NOT FOUND WE ABORT.

118 JSUB=JSUB+1
JFIRST=J8UB

120 IF(EQ@ .EQ. SEQID(JSUB)) 8OTO 130
JSUB=JSUB+1
IF(JSUB .BT. NSUB) JSUB=l
IF (JSUB .NE. JFIRST) 8070 120
80T0 300

' Y

C ASSIBN TO THE PROPER SUBSYSTEM. FIRST | SE, THEN THE 2ND, ETC.

e s

130 NSE@=1
D0 135 L=t,7
NSFSE(L,JSUB) =0
135 CONTINUE
137 DO 140 L=1,?
IF (DATA(L) .E@. BLANK) BOTO 140
NPOS=NSFSE(L,JSUB) +1
NSFSE (L ,JSUB) =NPOS
SFSE (NPOS,L,JSUB)=DATA(L)
140 CONTINUE
IF (NSEQ .GE. NUM) B80OTO 1350

AtL 3

® o
- L] - .

. ..
PO PR T SRR

READ ADDITIONAL SE°'S. THEN STORE ABOVE.

o000

NSEQ=NSEQ+!
READ(10,110) TYPE,EQ,DASH,JSEQ,DATA
IF(EQ .NE. SEQID(JSUB) .OR.

& TYPE .NE. SF «OR.
* JSEQ .NE. NSEQ) B80TO 500
6070 137

130 CONTINUE

o000

READ LF CARDS. THERE MAY BE FROM ONE TO MAXSA CARDS FOR EACH SUBSYSTEM ,;1ifj

JSUB=0
00 200 Kei,NSUB
READ(10,110) TYPE,EQ,DASH,JSEQ,DATA,NUN R
IF (TYPE .NE. LF .OR. JSEQ .8T, 1) BOTOD 500 o
IF (NUM .LE. MAXSA) B50TO 158
WRITE(#,155) MAXSA
RETURN 1
1S5 FORMAT(///,1X,25HCURRENT MAX AFSC'S SET AT,I3)

(s Ry N g

IF CARDS ARE NOT IN SEQUENCE BY SUBSYSTEM, WE INCREMENT JSUB TO IT, s

158 JSUB=JSUB+1
JFIRST=JSUB

160 IF (EQ .EQ. SEQID(JSUB)) BOTO 170
JSUB=JSUB+1 '
IF(JSUB .6T. NSUB) JSUB=1 ®. -

122
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IF (JSUB .NE. JFIRST) 80TO 160
60T0 500

o000

ASSIGN TO PROPER SUBSYSTEM, INITIALLY THE FIRST AFSC, THEN SECOND, ETC o

170 NSEQst

DO 173 L=1,7

NSAFSC (L ,JSUB) =0 IR
173 CONTINUE PR ER
175 DO 180 L=1,7 ®

IF (DATA(L) .EQ. BLANK) BOTD 180 :

NPOS=NSAFSC (L,JSUB) +1

NSAFSC(L,JSUB) =NPOS

SFAFSC (NPOS,L,J8UB) sDATA(L)
180 CONTINUE -

IF (NSEQ .BE. NUM) BOTD 200 o

READ ADDITIONAL AFSC°'S, THEN STORE SIMILARLY ABOVE.

OO0

NSEQ=NSEQ+1 S
READ(10,110) TYPE,EQ,DASH,JSEQ,DATA -
IF (EQ .NE. SEQID(JSUB) .OR. o
#  TYPE .NE. LF .OR.
s+  JSEQ .NE. NSEQ) 60TO 500
80TO 175
200 CONTINUE

READ LS CARDS. THERE MAY BE FROM ONE TO MAXLA CARDS PER LRU,

(g e Ny Ny

JLRU=0 e

D0 260 K=1,NLRU o

READ(10,210) TYPE,EQ,DASH,JSEQ,DATA,NUN o
210 FORMAT(A2,1X,A7,A1,11,6X,7(1X,A8),13) e

IF (TYPE .NE. LS .OR. JSEQ .8T, 1) BOTO 500 e

IF (NUN .LE. MAXLA) BOTO 215

WRITE(#,155) MAXLA

80T0 300 SR
215 JLRUSJLRU+1 -

JFIRSTaJLRU S -
220 IF (EQ .EQ. LEQID(JLRU)) BOTO 230 et

IF CARDS ARE NOT IN SEQUENCE BY LRU, WE INCREMENT JLRU UP TO IT.

o000

JLRUsJLRU+1 o
IF (JLRU .BT. NLRU) JLRUsi :

IF (JLRU .EQ. JFIRST) BOTO 500
8070 220

ASSIGN TO PROPER LRU

o000

230 NSEQ=!
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D0 235 L=1,3

NLAFSC(L,JLRU)=0
233 CONTINUE e
240 DO 230 L=i,3 o

LisL T

IF (L .87, 3) LX=L+2

IF (DATA(LX) .EQ. BLANK) BOTO 230

NPOS=NLAFSC(L,JLRU) +1

NLAFSC(L,JLRU) =NPOS ST

LSAFSC (NPOS,L,JLRU) =DATA (LX) ®
250 CONTINUE

IF (NSEQ .BE. NUM) 80TO 2460

READ ADDITIONAL AFSC’S, THEN STORE SIMILARLY ABOVE.

[z N x N 2]

NSEQ=NSEQ+! ®
READ(10,210) TYPE,EQ,DASH,JSEQ,DATA ~
IF(EQ .NE. LEQID(JLRU) .OR.
+ TYPE .NE. LS .OR.
» JSEQ .NE. NSEQ) BOTO 500
8070 240
260 CONTINUE »

C READ T8 CARDS, ONE PER LRU IN ANY ORDER

JLRU=0

DO 300 K=1,NLRU —

READ(10,263) TYPE,EQ,DASH,JSEQ,TINES 4
263 FORMAT(A2,1X,A7,A1,11,6X,7(1X,FS.1)})

IF (TYPE .NE. T8 .OR. JSEQ .8T. !) 80OTO 300

e

IF CARDS ARE NOT IN SEQUENCE BY LRU, NE INCREMENT JLRU UP TO IT.

[z N x N ¢

JLRU=JLRU+! b
JFIRST=JLRUY

270 IF (EQ .EQ. LERID(JLRU)) BOTD 280
JLRUsJLRU+1
IF (JLRU .BT. NLRU)JLRUs=1
IF (JLRU .NE. JFIRST) 6OTO 270 S
80T0 500 ’

ASSIGN TO PROPER LRU

OO0

280 DO 290 L=1,3
TLSHOP (L, JLRU) = TIMES (L) o
290 CONTINUE '
TLSHOP (4 ,JLRU) =TINES (4)
TLSHOP (3, JLRU) =TIMES(7)
300 CONTINUE

READ TF CARDS, ONE PER SUBSYSTEM

o0
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I8UB=0

DO 340 K=1,NSUB

READ(10,308) TYPE,EQ,DASH,JSEQ,TINES R
305 FORMAT(A2,1X,A7,A1,11,7(1X,FS. 1)) .

IF (TYPE .NE. TF .OR. JSEQ .8T. 1) 80TO 300

c
C IF CARDS ARE NOT IN SEQUENCE, WE INCREMENT JSUB UP TO IT.
¢
J8UB=JSUB+! S
JFIRST=J5UB s
310 IF (EQ@ .EQ. SEQID(JSUB)) 60TO 320
J8§UB=JSUB+1
IF (J8UB .B8T. NSUB) JSUB=1
IF (JSUB .NE. JFIRST) 60TO 310
60T0 300
¢ -
C ASSI8N TO PROPER SUBSYSTENM
c

320 DO 330 L=1,7

TSFL(L,JSUB)=TIMES(L)
330 CONTINUE :
340 CONTINUE v

READ PF CARDS, ONE PER SUBSYSTEM.

00

JSuB=0

DO 390 K=1,N8UB S

READ(10,350) TYPE,EQ,DASH,JSEQ,PEAS -
330 FORMAT(A2,1X,AR7,AL,11,7(Fb.4)) N

[F (TYPE .NE. PF .OR. JSEQ .8T. 1) 60TC 500 AR

o000

IF CARDS ARE NOT IN SEQUENCE, WE INCREMENT JSUB UP TO IT. ftif

JSUB=JBUB+1 —

JFIRST=JSUB -
350 IF (EQ .EQ. SEQID(JSUB)) BOTO 370 o

JSUB=JSUB+1

IF (JSUB .BT. NSUB) JSUBst

IF (JSUB .NE. JFIRST) BOTO 340

60TO S00

ASSIGN TO PROPER SUBSYSTEM

o000

370 DO 380 L=1,7
PSM(L,JSUB)=PEAS(L)

380 CONTINUE

390 CONTINUE

o000

READ PS CARDS, ONE PER LRU IN ANY ORDER o

JLRU=0 A
DO 440 Ks={,NLRU -
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300

(e Ny N y)

OO0

OO0

.........
---------

READ(10,400) TYPE,EQ,DASH,JSEQ,PEARS
400 FORMAT(A2,1X,A7,A1,I1,6X,7(F6.4))
IF (TYPE .NE. PS .OR. JBEQ@ .8T. 1) 80TO 300

IF CARDS ARE NOT IN SEQUENCE, WE INCREMENT JLRU TO IT.

JLRU=JLRU+1
JFIRST=JLRU
410 IF (EQ .EQ.
JLRU=JLRU+1
IF (JLRU .BT.
IF (JLRU .NE.
8070 3500

LEQID(JLRU)) B0TO 420

NLRU) JLRU=1
JFIRST) 60TQ 410

ASSIBN TO PROPER LRU

420 DO 430 L=1,3

PLRR(L,JLRU) =PEAS (L)
430 CONTINUE

PLRR(4,JLRU) =PEAS (4)

PLRR(S,JLRU) =PEAS(7)
440 CONTINUE
READ S8 CARDS, ONE PER LRU. ADDITIONAL SE‘'S ON FOLLOWING CARDS.

JLRU=O

DO 449 K=1,NLRU

READ(10,441) TYPE,EQG,DASH,JSEQ, (DATA(J),J=t,3),DATALA),

. DATA(S) ,NUN
441 FORMAT(A2,1X,A7,A1,11,6X,301X,AS),12X,2(1X,AS),1X,12)

IF (TYPE .NE. S8 .OR. JSEQ .8T. 1) BOTO $00

IF (NUM .LE. MAXLE) 80TD 4410

WRITE(#,117) MAXLE

RETURN 1
4410 JLRUSJLRU+1

JFIRST=JLRY
442 IF (EQ .EQ. LEQID(JLRU)) BOTO 443
IF CARDS ARE NOT IN SEQUENCE, WE INCREMENT JLRU UP TO IT,

JLRU=JLRU+1

IF (JLRU .8T .NLRU) JLRU=1

IF (JLRU .EQ. JFIRST) 60TO 500
6070 442

ASSIGBN TO PROPER LRU

443 NSEQ=t
DO 444 L=t,3
NLSE(L,JLRU}=0
444 CONTINUE
443 D0 444 L=1,5
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IF (DATA(L) .EQ. BLANK) GOTO 446
NPOS=NLSE(L,JLRU) +1
\ NLSE (L,JLRU) =NPOS
l LSE(NPOS,L,JLRU) =DATA(L)
446 CONTINUE
IF (NSED .BE. NUM) BOTO 449

Y

C READ ADDITIONAL SE‘'S, THEN STORE ABOVE.

NSEQ=NSEQ+!
READ(10,441) TYPE,EQ,DASH,JSEQ, (DATA(J),J=1,3),DATA(4) ,DATA(S)
IF(EQ .NE. LEQID(JLRU) .OR.

& TYPE .NE. 88 «0R.
& JSEQ .NE. NSEQ) 8070 300
6OTO 445

449 CONTINUE

READ MF CARDS, i PER SUBSYSTEM IN ANY ORDER

000

JsuB=0
DO 480 K=1,NSUB
READ(10,450) TYPE,EQ,DASH,JSEQ,VAL,H
450 FORMAT(A2,1X,A7,AL,11,1X,F6.1,1X,F6.4)
IF (TYPE .NE., WF .OR. JSEQ .8T. 1) BOTO 500

IF CARDS ARE NOT IN SEQUENCE, INCREMENT JSUB UP TO IT.

(s Ny N g

JSUB=JSUB+!
JFIRST=JSUB

460 IF (EQ .EQ, SEQID(JSUB)) BOTO 470
JSUB=JSUB+1
IF (JSUB .BT. NSUB) JSUB=}
IF (JSUB .NE. JFIRST) BOTO 460
80TO0 300

ASSIGBN TO PROPER SUBSYSTEM

00

470 FHBMA(JSUB)=VAL
HFAC(JSUB) 2H+1.0
480 CONTINUE
WRITE(#,9020)
9020 FORMAT(/,’ FINISHED READING R&M DATA.')
RETURN
¢
C PRINT ERROR MESSABE AND ABNORMALLY RETURN
¢

500 WRITE(#,510) ORI
$10 FORMAT(///,' R+M INPUT FILE ERROR -- USER NEEDS TO FIX IT') RS
WRITE (#,515) TYPE,EQ,JSEQ S
515 FORMAT(/,1X,R2,1X,A7,12) S
RETURN 1 AR
END

.............................................




SUBROUTINE CMODEL

THIS I8 THE DRIVER FOR THE COST CALCULATIONS.
103 - COST INPUT FILE
IN - 0 IF NO R+M PERTURBED DATA
1 IF THERE 1S PERTURBED DATA
BASE OUTPUT FILE (RETURNED)
PERTURBED OUTPUT FILE (RETURNED)

1034
1044

CALLED BY NAIN

10IN
1ouT
NTH

COST DATA FILE UNIT NUMBER

CURRENT OUTPUT FILE UNIT NUNBER

i FOR BASE R+¢M DATA

2 FOR PERTURBED R+M DATA FROM /RAM/

OO0 0O000000000

COMMON /OVER/ JABT,102,104A,JIN,NMAX,LAST

©

INTEBER MASK,TITLE
COMMON /ALL/ NOTHER,KPR,KSO,KLI,NMASK,NTITL,MASK(10),TITLE(10)

COMMON /COSTIO/ I0IN,I0UT,NTH
GET BASE OUTPUT FILE, WRITE FIRST LINE AND READ COST INPUTS.

[y Ny N g

CALL CHECK(13,#1)
8070 2
WRITE(#,6)
& FORMAT(///, * COST FILE IS NOT ATTACHED')
8070 40
2 CALL CHECK(-14,%4)
CALL CHECK(-5,#4)
8070 7
WRITE(+,8)
FORMAT(///,' INTERNAL ERROR - CMODEL')
STOP
7 NTHs1
I0IN=13
10UT=14
CALL OUTFIL(1,860)
CALL CREAD(#40)

-

a

ALLOW MODIFICATION QOF COST INPUTS. THEN CALCULATE RESULTS OF
THE MODEL FOR THE BARSE CASE.

OO0

3 IF (NOTHER .EQ. 0) WRITE(#,3)

3 FORMAT(/,’ DO YOU WANT TO CHANGE INITIAL COST INPUTS? )
CALL INP(3,0,0,0,0,240,IC,#40,43)
IF (IC .EQ. 1) CALL MODCST(103,1)
CALL CALCOS
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ADD MMH FILE TO QUT3

¢
c

CALL MMHCOP(4,14) L
c - d
C SET NTH TQ 2 FOR PERTURBED R+M DATA, ALLOW PERTURBATION OF IR
C COST DATA.
c

104A=0
- NTHeIN+1
| 1COP = 4
IF (JN .EQ .1) ICOP = 7
10 IF (NOTHER .EQ. O) WRITE(#,20)
20 FORMAT(/,' DO YOU WANT TO PERTURB COSTS? )
CALL INP(3,0,0,0,0,250,JC,#40,#10)
IF (JC .EQ. 0) IF (JN) 58,58,35

: CALL MODCST(103,2) :
c g
C 1IF ReM OR COST OR BOTH ARE PERTURBED, BET OUTPUT FILE, WRITE ]
C THE FIRST LINE, AND RE-CALCULATE COSTS. ]
c S
35 CALL CHECK(-15,%4)
) CALL CHECK(-b,44)
10UT=13
104A=13
CALL OUTFIL(2,#40)
CALL CALCOS
- c
L C ADD MNH FILE TQ 1044
: c
CALL MMHCOP(ICOP,15)
58 RETURN
o 50 JABTs1
i RETURN
END
SUBROUTINE MMHCOP (IN,10) -
REWIND IN e
S READ(IN,END=20) 1,J,X ~e
. WRITE(10) 1,,X RS
N WRITE(10-9,99) I,J,X S
~ 99 FORMAT(110,2X,110,2X,E15.8) ]
8070 8 ]
: 20 WRITE(10) 0, 0, 0.0 1
- WRITE(10-9,99) 0, 0, 0.0 e
T RETURN »
; END e
SUBROUTINE CREAD(#) o
c
C THIS ROUTINE READS COBT INPUT DATA TO /SHARE/. o
c 2o
C CALLED BY CMODEL W
) (o R
: c o
. ]
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CHARACTER#7 AF1D,SEID
CHARACTER#? SEQID,LEQID
COMMON /EQIDS/ SEQID(40),LEQID(120),AFID(50),8EID(30)

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAI
COMMON /COSTIO/ IQIN,IOUT,NTH
COMNON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,15),8EIN(50,9),

CONMON /ERR/ JERR,KOUNT

CHARACTER#8 FIELDS
CONMON /EX/ FIELDS(B)

CHARACTER#!1 BL,DA,DASH,BLANK,INTITLE(B0)
CHARACTER#2 CT,ID(@8)

CHARACTER#7 NAME

LVEL1(4), LVE2(4)
LV81(10),LV82(10)

LVN1(2), LVN2(2)

LVI1(2), LV12(2)

LN, Lmnv2

LVI1(2), LVI2(2)

Lvot, Lvd2

INTEBGER
INTEBER
INTEGER
INTEGER
INTEBER
INTEBER
INTEGER
REAL TDATA(13)

DIMENSION X(3173)
EQUIVALENCE (X(1),8IN(E,1))

DATA
DATA

DATA
DATA

DATA
DATA

DATA
DATA

DATA
DATA

DATA
DATA

DATA
DATA

DATA

DASH,
ID/'VE’,"V8',"UN’,"VI'y'VN' 'V’ ,"VP' 'VD"/

LVEL
LVE2

Lvsi
Lvs2

LVN!
LVN2

Lvit
tvi2

LVNL
LvN2

LVt
Lvi2

LvD1

DSE(30,2) ,AIDATA(30) ,CO8TS(27) ,8CAL(78)

BLANK/'=*,* */

11,9,14,22/
/8,13,21,27/

/1,9,17,25,33,41,49,57,65,73/ T
/9,15,24,32.40,43,56,64,72.79/ .'7

1,9/ .-
/3.15/ .
11,9/ e
,5113, -

1 -
7Y, -

11,9/
18,9/

1/ o
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DATA LVD2 /2/

c

C THE ABOVE INDICES DEFINE THE STARTING AND ENDING FIELD NUMBER
C OF EACH CARD OF THAT TYPE. FOR EXAMPLE, LVEL1 (1) AND LVE2(1)
C ARE 1| AND 8. THEREFORE, THE VE CARD WITH SEQUENCE NUMBER ONE
C 18 USED FOR DATA INTO COSTS8(1) THROUGH CO8TS8(8). SEQUENCE

€ NUNBER 2 FROM 9 TO 13, ETC. THERE IS ONLY ONE VM CARD CODE,
C AND IT STORES DATA IN POSITIONS 1-4 OF ARRAY SIN.

c

c CARD 4

c CoDE CARDS 1D ARRAY

¢ “mme  emees  escscesces comae

c VE 4 COST DATA €osTs

c vs 10 SCALARS 8CAL

¢ VN 2 AFSC’S AFIN

c 12 2 LRU'S RUIN

c Vi i SUBBYSTEMS SIN

c w 2 8E’'S SEIN

c vD i DSE'S DSE

c VP 1 AIRCREW AIDATA

c

c

C INITIALIZE ALL INPUTS TO BIG NEGBATIVE NUMBER AS FLAG THAT IT
C 18 NOT INPUT. X IS /SHARE/.

D01 L=§,317%
X(L)==1.E30

{ CONTINUE
JERR=0
KOUNT = 0
NAI=0
NDS=0
c
c

REMIND I0IN
READ(I0IN,9010) INTITLE
9010 FORMAT (80A1)
WRITE(#,9020) INTITLE
9020 FORMAT(/,‘' DATA TITLE CARD READ: ',/,1X,80A1)

8at1d 10
€
C READ NEXT CARD, CHECK,FORMAT, FIND TYPE AND BRANCH.
c

10 READ(IOIN,20,END=890) CT,BL,NAME,DA,JSEQ,FIELDS
20 FORMAT(A2,A1,A7,A1,11,4X,808)
IF (BL .NE. BLANK .OR. DA .NE. DASH) 6OTO 50
00 30 Ls=t,8
IF (CT .EQ. ID(L)) BOTO (100,200,300,400,500,400,700,800) L
30 CONTINUE
CALL ABORT (KOUNT,#90)
NRITE (#,40)
40 FORMAT(/,’ THE FOLLOWING CARD HAS AN INVALID CARD CODE...')
6070 70
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IN

VE

OO0

100
110

120
130

200

300

320
322

328

330

340

C

READ FROM THE CARD.
RANGE ARE REPORTED AT 110.

CALL ABORT (KOUNT,#90)
WRITE(#,40)

FORMAT(/,° CARD FORMAT ERROR IN THE FOLLOWING CARD...°)

WRITE(#,80) CT,BL,NANE,DA,JSEQ,FIELDS
FORMAT (1X,A2,A1,A7,A1,11,3X,8A8)
JERR=JERR+1

NOTHER=0

80T0 10

ReM DATA ARE REPORTED AT 322.

IF (JSEQ .8E. I .AND. JSEQ .LE. 4) 80TO 130
CALL ABORT (KOUNT,#90)
WRITE(#,120)

FORNAT(/,° THE FOLLOWING CARD HAS AN INVALID SEQUENCE NUMBER...')

60T0 70
CALL EXTRAK(LVE1(JSEQ),LVE2(JSEM),COSTS)
6070 10

IF (JSEQ .EQ. 0) JSEQ=10
CALL EXTRAK(LVS1 (JSEQ),LVS82(JSED),SCAL)
8070 10

DO 320 N=1,NAF

IF (NAME .EQ. AFID(N)) BOTO 330
CONTINUE

CALL ABORT (KOUNT,#90)

WRITE (#,3253) NAME
FORMAT(/,2X,A7, ' NOT IN SYSTEM.')
60T0 90

IF (JSEQ .LT. 1 .OR. JSEQ .8T. 2) 60TO 110
Li=sLVN1(JSEQ)

L2sLVYN2(JSEQ)

CALL EXTRAK(L1,L2,TDATA)

DO 340 L=Li,L2

AFIN(N,L) = TDATA(L)

CONTINUE

6070 10
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400 DO 410 1Is={,NLRU

IF (NAME .EQ. LEQID(I)) 80TO 420
410 CONTINUE

80T0 322

420 IF (JSEQ.LT.1.0R.JSEQ.6T.2) 60TO 110
Li=LVI1 (JSEQ)
L2=LV12(JSERQ)
CALL EXTRAK(L1,L2,TDATA)
DO 430 L=Li,L2
RUIN(I,L)=TDATA(L)
430 CONTINUE
60T0 10

VN

OO0

300 DO 510 M=1,NSUB

IF (NAME .EQ. SEQID(M)) 80TO 320
310 CONTINUE

80T0 322

$20 IF (JSEQ .NE. 1) 80TO 110
CALL EXTRAK(LVM1,LVN2,TDATA)
DO 3530 L=LVMi,LVN2
SIN(M,L) = TDATA(L)

330 CONTINUE
6070 10

v

[z Mg N g

600 DO 610 Jwi,NSE

IF (NAME .EQ. SEID(J)) 80TO 620
610 CONTINUE

80T0 322

620 IF (JSE@ .LT. 1 .OR. JSEQ .68T. 2) BOTO 110
Lt = LVJL1(JSEQ)
L2 = LVJ2(JSEQ)
CALL EXTRAK(L1,L2,TDATA)
DO 630 L=Li,L2
SEIN(J,L)=TDATA(L)
630 CONTINUE
8070 10

vP
THE PRESENCE OF A VP CARD INFERS ONE MORE AIRCREW TYPE.

OO0

700 IF (JSEQ .NE. 1) 6070 110
NAI=NAT+1
IF (NAI .B8T. 30) 80TO 710
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710
711

vD

OO0

800

810
81t

890

893

900
90350

O0000

©

3OO0

CALL EXTRAK(1,1,AIDATA(NAI))

80T0 10

WRITE(#,711)

FORMAT(/,* NUMBER OF AIRCREW EXCEEDS 50.°)
NOTHER=0

8070 S

THE PRESENCE OF A VD CARD INFERS ONE MORE DEPOT SUPPORT CARD.

IF (JSEQ@ .NE. 1) 60TO 110
NDS = NDS + 1|

IF (NDS .8T. 50) 80TQ 810
CALL EXTRAK (LVD1,LVD2,TDATA)
DSE(NDS,1) = TDATA(1)
DSE(ND8,2) = TDATA(2)

e0T0 10

WRITE(#,811)

FORMAT(/,’ NUMBER OF DEPOT SUPPORT EQUIPMENT EXCEEDS 350.°)
NOTHER=0

80T0 S

IF (JERR .EQ. 0) 80TO0 900

WRITE (#,895) JERR

FORMAT(//,' EXECUTION HALTED.',14,' ERRORS.’)
RETURN 1

WRITE(#,9030)

FORMAT(/,’ FINISHED READING COST DATA.")
RETURN

END

SUBROUTINE EXTRAK(LI,L2,TDATA)

THIS ROUTINE DECODES VALUES FROM FIELDS (IN COMMON) AND
STORES THEM IN ARRAY TDATA FROM PQSITION L1 TO L2. NOTE
THE NUMBER OF DATA ITEMS DECODED 18 1 + L2 - LI,

REAL TDATA(1)
CHARACTER#10 BLANKS

CHARACTER#8 FIELDS,TEWP
COMMCN /EX/ FIELDS(®)

DATA BLANKS/® ‘!

KEEP FLAS OF LARGE NEBATIVE NUMBER SET IN CASE ONE OF THE DATA
ITEMS IS BLANK. HENCE BLANK IS NOT ZERO.

K=0
DO 20 L=L1,L2
VAL = -1,E30
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KK+l
TEMP=FIELDS (K) o
IF (TEMP .NE. BLANKS) READ(TEMP,10) VAL o
10 FORMAT(F8.0) -
TDATA(L) = VAL .
20 CONTINUE
RETURN ,
END R
SUBROUTINE ERROR(VAR) g

3
[y

QUTPUTS A MESSABE INDICATING ABSENCE OF DATA NECESSARY FOR A
GIVEN COST RESULT (VAR).

o000

CHARACTER#6 VAR ~
COMMON /ERR/ JERR,KOUNT A
CALL ABORT (KOUNT,#20) v
WRITE(#,10) VAR

10 FORMAT(/,’' INSUFFICIENT DATA TO COMPUTE *,Aé)
JERR=JERR+1

20 RETURN
END -

SUBROUTINE CALCOS ’

1
- “‘“ -

THIS SUBROUTINE INITIATES CALCULATION OF MODEL OUTPUTS. THE o
INPUTS ARE COMMON /RAM/ AND COMMON /SHARE/. THE DUTPUTS ARE LT
WRITTEN ONTQO FILE IOUT. EACH QUTPUT HAS A PRINT CODE AS S
DESCRIBED IN °‘OUTPUT’, EACK IS WRITTEN BY A CALL TO RITE.

IF AN OUTPUT IS AN ARRAY WHICH VARIES WITH A SUBSYSTEM, AFSC,
ETC., THERE IS 1 LINE PER SUBSYSTEN, AFSC, ETC.

SUBROUTINES TO COMPUTE A COST (OR ANY OUTPUT) ARE NAMED BY
THE LETTER S FOLLOWED BY THE COST. 8CO COMPUTES CO.

ALL COSTS ARE COMPUTED TO THE LOWEST LEVEL, WITH THE FOLLOWING
EXCEPTIONS:

1) FOR LRU'S, UCSRU, IC, AND CALI ARE USED DIRECTLY IF
INPUT INSTEAD OF CALCULATING LOWER LEVEL EQUATIONS.

IF UNAVAILABLE ON INPUT, THE ATTEMPT WILL BE MADE TO
CALCULATE FROM LOWER LEVEL DATA,

2) IF ANY OR ALL OF THE LONER LEVEL DATA OF A COST RESULT L
1S NOT AVAILABLE ON INPUT, THAT RESULT WILL BE TAKEN i,j:?
DIRECTLY FROM THE HIBN LEVEL INPUT ITSELF (IF UNAVAILABLE e
ALSO, AN ERROR).

THE ABSENCE OF DATA IS SIGNIFIED BY -10##30 STORED IN THE ;?;:}
VARIABLE. IF 80, COSTS FOR WRICH IT 18 A PART MUST BE TAKEN
FROM HIGHER LEVEL DATA.

ALL VARIABLE NAMES SIMILAR TO THE ALBEBRAIC EQUATIONS ARE

LOCAL WITH THE EXCEPTION OF /BASIC/. ALL NAMES ARE INVENTED
S0 AS TO PHONETICALLY SOUND LIKE THE EQUATION NAME YET STILL
RETAIN THE REAL/INTEBER FIRST LETTER CONVENTION., (E.8. ENRC

OO000O00OODOO0OOO0O0O000000000000000O000
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OO0 0OD00O00O0O000000000

FOR NRC, OR EYEC FOR IC)

CONDITIONAL RETURNS FROM A SUBROUTINE INFER THE DATA WAS NOT
AVAILABLE FOR COMPUTATION.

CALLED BY CREAD

THESE ARE VARIABLES USED FREQUENTLY IN THE COST EQUATIONS:

VARIABLE MNEMONIC

ABFH ABFN
NACB NACB
PBFM PBFH -
ENNII NNII {

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,135),8EIN(SO0,?), Lo
* DSE(30,2) ,AIDATA(30) ,COSTS(27),8CAL(78) o

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII ' 4
COMMON /SIZES/ NSUB,NLRU,KLRU(40),NUML (40) ,NAF ,NSE,ND8,NAI
COMMON /COSTIO/ IOIN,IOUT,NTH

—
WRITE(IOUT) NSUB,NLRU,NAF ,NSE,NAI,NDS ‘
WRITE(10UT-9,999) NSUB,NLRU,NAF,NSE,NAI,NDS P

999 FORMAT (6110) AR
ENNII = 0.0 -
D0 5 Is1,NLRU e
PA = RUIN(I,9) -1

IF (PA .LE. -1,E30) 80TD 7

PP = RUIN(I,10)

IF (PP .LE. -1,E30) 60TO 7

ENNII = ENNII + 1,0 + PA + PP
S CONTINUE o

60TO0 8 T
ENNII = -1.E30 S
EM = SCAL(47)
ABFH = -1,E30
PBFN = -1,E30 RPN
NACB = BCAL(49) ) ‘
IF (NACB .LE. -1.E30) 80TO 20 L
FHACH = SCAL(52) S
I (FHACM .LE. -1.E30) 60TO 10 L
PBFH = NACB @ FHACM # 12.0 N
10 AFHACM = SCAL (S1) o

IF (AFHACM .LE. -1.E30) 80TD 20 )

ABFH = NACB # AFHACM # 12.0 N

@~

o
4
J
1
-
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THE FOLLOWING TWO SUBROUTINES STORE THE RESULTS DIRECTLY INTO
THE /SHARE/ ARRAYS.

OO0

20 CALL sCiel
CALL SCPUSE

NON~RECURRING COSTS

o300

CRD = COSTS(14) -
IF (CRD .LE., -1.E30) CALL ERROR('CRD ')

CALL 8CsI(csI)

CALL scaIccar)

ENRC = CRD + CSI + COI

RECURRING COBTS

s R xR ¥/

CALL ScCo(co)
CALL 8CSI(CS)
RCY = CO + C8

COP = COSTS(27)

IF (CDP .LE. -1.E30) CALL ERROR('CDP °)
PIUP = SCAL (48)

RC = RCY # PIUP

ELCC = ENRC + RC + CODP
CALL RITE(S2,CRD)

CALL RITE(33,ENRC)
CALL RITE(S4,RC)

CALL RITE(33,CODP)

CALL RITE(S6,ELCC)
CALL RITE(S8,RCY)

ADJUSTED COSTS

OO0

CALL LCCADJ (ENRC,CDP,RCY) g
CALL EXAN -
RETURN -
END

SUBROUTINE LCCADJ (ENRC,COP,RCY)

THIS ROUTINE CALCULATES LCC ADJUSTED FOR CHANBE IN INFLATION
RATE AND DISCOUNT RATE.

ENRC - NON-RECURRINB COSTS
COP - DISPOSAL COSTS
RCY - ANNUAL RECURRING COS8TS

CALLED BY CALCOS

OOOOODON0ON

e COMMON /SHARE/ SIN(40,4),RUIN(120,13) ,AFIN(S0,15) ,SEIN(S0,9),

[ N
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* DSE(30,2) ,AIDATA(S0) ,COSTS(27),SCAL(78)

CAN'T DO IT WITHOUT ALL THE INPUT.

[y Xx Nz Nyl

IF (SCAL(63) .LE. -1.E30) RETURN

EYER=SCAL (43)

IF (8CAL(72) .LE. ~-1,E30) RETURN S
DR=§CAL (72) L
IF (8CAL(71) .LE. -1.E30) RETURN :
IDPT=SCAL(71)

IF (S8CAL(70) .LE. -1.E30) RETURN

IPOT=8CAL (70)

L IF (SCAL(48) .LE. -1.E30) RETURN :

{ IP1UP=BCAL (48) -
i:; TEMP=(1.0+EYER) /(1.0+DR) .

BREAK UP NON-RECURRINS COSTS OVER THE TIME PERIOD AND MODIFY
EACH YEAR BY APPLICABLE FACTOR.

aonn

HOLD=ENRC/IDPT -
ENRCTIO.O -
D0 20 I=1,I1DPT
ITnl-1
TENRCT=AAF (TEMP, I T) #HOLD
CALL RITE(80,TENRCT) o
ENRCT=ENRCT+TENRCT -
20 CONTINUE -

c

C SPREAD ANNUAL RECURRING COSTS OVER THE USABE PERIOD. TIME

C PERIOD BESINS AFTER IDPT, S

c T
RCYT=0.0 "

DO 30 I=1,IPIUP T
ITsIDPT+I~1 .
TRCYT=AAF (TEMP,IT) #RCY
CALL RITE(81,TRCYT)

RCYTSRCYT+TRCYT

30 CONTINUE

c -
C BREAK UP DISPOSAL CO8TS OVER THE TIME PERIOD AND MODIFY EACH
C YEAR BY APPLICABLE FACTOR. TIME PERIOD BEGINS AFTER IDPT AND
C IPIUP.
c
IAFTER=IDPT+IPIUP
CDPT=0.0
IF (IPOT .LE. 0.0) BOTO 43
SEMI=CDP/IPOT

DO 40 I={,IPOT
IT=sIAFTER+I-1
TCOPT=AAF (TEMP, IT) #SEMI
CALL RITE(82,TCDPT)
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CDPT=CDPT+TCDPT
40 CONTINUE

43 ELCCAJSENRCT+RCYT+CDPT
CALL RITE(B3,ELCCAJ)
RETURN
END
FUNCTION AAF(TENP,IT)

THIS FUNCTION CONVERTS INFLATION RATE DIVIDED BY DISCOUNT
RATE (TEMP) AND NUMBER OF YEARS HENCE (IT) TO A DOLLAR FUDBE
FACTOR.

CALLED BY LCCADJ

IfF (1T .EQ. 0) 80TO 10

AAF= (TENP## (IT~1) +TENP##1T) /2.0
RETURN

10 AAFe=1,0

RETURN

END

SUBROUTINE NODTYP(OLD,VAL,KP,BNU)

CALLED BY MODCST TO MODIFY OLD, BY MEANS OF VAL, USING TYPE
KP,AND RETURNING NEW.

KP = { - BIAS
2 - FACTOR
3 - REPLACE

IF (KP-2) 10,20,30
{0 GNU=OLD+VAL
RETURN
20 SNU=OLD#VAL
RETURN
30 8NUsVAL
RETURN
END
SUBROUTINE QUTFIL(JFLAS,*)

THIS ROUTINE IS CALLED BY CMODEL TO WRITE THE FIRST RECORD
OF THE OUTPUT FILE, WHICH IS SIMPLY THE FIRST RECORD OF
THE INPUT FILE PLUS THE WORD 'OUTPUT' PLUS (IF A PERTURBED
OUTPUT) AN OPTIONAL TITLE.

JFLAG = | - REGULAR QUTPUT FILE
2 - PERTURBED QUTPUT FILE

CHARACTER#1 BL,BLANK(10)
CHARACTER#10 OUTS,MEAD(5)

COMMON/COSTIO/IOIN, IOUT,NTH
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COMMON/ALL/NOTHER,KPR,KS80,KLI ,NMASK,NTITL ,NASK(10),TITLE(10)

CHARACTER#1 XMASK,XTITLE s
COMMON /JJF/ XMASK(10) ,XTITLE(10) "

DATA OUTS/° aQuTPUT °/
DATA BL/* */

D0 5 Nei1,10 RS
BLANK(N) = BL >
S CONTINUE

REWIND IOIN
READ(IOIN,10,END=50) HEAD

10 FORMAT(6A10) S
REWIND fOUT »
IF (JFLAG .EQ. 1) 80TO 30 T

6ET TITLE

(g Ny N ¢

IF (NTITL .EQ. -1) 6OTO 20
NTsNTITL
6070 40

20 IF (NOTHER .EQ. 0) WRITE(#,21)

21 FORMAT(/,' PERTURBED OUTPUT FILE TITLE? )
CALL INP(5,0,XTITLE,0,10,180,NT,#50,%20) o
60T0 40 i

L I

30 WRITE(IOUT) HEAD,OUTS,BLANK
WRITE(IOUT-9,99) HEAD,O0UTS,BLANK
99 FORMAT(6A10,A10,10A1)
RETURN

40 WRITE(IOUT) HEAD,OUTS,XTITLE e
WRITE(IOUT-9,99) HEAD,OUTS,XTITLE R
RETURN

50 RETURN 1
END i
SUBROUTINE MODCST(103,1d) . ..

MODCST 18 CALLED BY CMODEL TO MODIFY THE COST INPUT IN ARRAYS
IN /RAN/ AND /SHARE/., THE VARIABLES WHICH CAN BE MODIFIED,
ALONG WITH THE ARRAY IN WHICH EACH 1S FOUND, AND THE POSITION G
WITHIN THE ARRAY 1S SHOWN BELOW. ALSO SHOWN IS THE PRINT 2
FORMAT USED: L4
WHICH WHERE IN PRINT
K VARIABLE ARRAY ARRAY FORMAT

! NB 11 SCAL 47 2
2 MFHBMA 1 SDAT 8 2
3 SNSRU 1 SDAT 9 i

OO0
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c 4 CPINT 2 8IN t 2
c S CINST 2 SIN 2 2
c é CFJ8 2 8IN 3 2
c 7 csJe 2 SIN 4 2
c 8 L 3 UDAT 3 2
c 9 PW 3 UDAT 4 3
c 10 PN 3 UDAT S 3
c 11 P8 3 UDAT ] 3
c 12 LNSRU 3 UDAT 7 1
c 13 uc 4 RUIN i 2
c 14 UCSRY 4 RUIN 2 2
c 13 FC i1 SCAL 33 2
c 16 FCS 4 RUIN 4 2
c 17 T 4 RUIN 3 2
c 18 DR 11 8CAL 72 2
c 19 DC 4 RUIN 7 2
c 20 TC 4 RUIN 8 2
c 21 PA 4 RUIN 9 1
c 22 PP 4 RUIN 10 i
c 23 8P 4 RUIN 11 1
c 24 IC 4 RUIN 12 2
c 23 CALI 4 RUIN 13 2
c 26 FMMH S ADAT 1 2
c 27 SHMH S ADAT 2 2
c 28 NW 11 SCAL 17 {
c 29 ACB ) AFIN 2 2
c 30 cic [ AFIN 3 2
c 31 cor é AFIN 4 2
c 32 CTTs ) AFIN S 2
c 33 coJt 6 AFIN 6 2
c 34 TC8 ] AFIN 7 2
c 33 TRS 6 AFIN 8 2
c 36 CHpPS ) AFIN 9 2
c 37 OPF ] AFIN 10 2
c 38 KM b AFIN 11 2
c 39 DLR 6 AFIN 12 2
c 40 LLR ] AFIN 13 2
c 41 BMR ] AFIN 14 2
c 42 TSDEM 7 EDAT 1 4
c 43 T8DOT 7 EDAT 2 4
c 44 UCSE 8 SEIN 1 2
c 43 Kl 11 SCAL 32 2
c 44 KSE 8 SEIN 3 2
c 47 CPUSE 8 SEIN 4 2
c 48 CSE 12 cosTS 10 2
c 49 IH 8 8EIN ] 2
c 30 csu 8 SEIN 7 2
c 51 MSE 8 SEIN 8 2
c 32 KTR 8 SEIN 9 2
c 33 ND 1 3 SCAL 67 1
c 54 UCDSE 9 DSE 2 2

c 33 €oA 10 AIDATA 1 2 T

ER

AN

T oY
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c 36 BRCT i1 8CAL ) 2
c 37 0s 11 SCAL 4 2
€ 38 0870 11 SCAL 3 2
c 39 087C 11 SCAL 2 2
c 60 EBO 1 8CAL S 2
c 51 KPSR i SCAL b 2
c 62 SPRTS i1 SCAL 7 2
c 63 WNRNC 11 SCAL 8 2
c b4 CNFL 11 8CAL 9 2
> 63 CTFL 11 8CAL 10 2
c b6 CTFX i1 8CAL 1 2
c 67 CNSL 11 SCAL 12 2
i c 48 CNSS i SCAL 13 2
" c 69 CTsL 11 SCAL 14 2
C 70 cTss i1 SCAL 15 2
c 71 FJg 11 SCAL 16 2
c 72 NWK ] AFIN 1 2
c 73 NMN 11 SCAL 19 2
1 c 74 NMMKN 11 8CAL 18 2
b c 73 NCHMM i1 SCAL 20 2
c 76 cc i1 8CAL 26 2
c 77 coc it SCAL 22 2
c 78 CPN 12 cosTs 18 2
c 79 SWPC 11 SCAL 24 2
c 80 CUR i1 SCAL 23 2
c -} CCPH 11 8CAL 21 2
c 82 scC i1 8CAL 27 2
c 83 NSS 1 SCAL 28 2
c 84 SLR 11 SCAL 29 2
c 83 PC 1 SCAL 30 2
c : KTS 11 SCAL 31 2
c 87 KIR 8 SEIN 2 2
c 88 INC 11 SCAL 33 2
c 89 RMC i SCAL 34 2
c 90 8A i SCAL 39 2
c 91 PSC i1 SCaL 36 2
€ 92 PSO 1 SCAL 37 2
c 93 RPUW 1 SCAL 38 2
c 94 OHI 1 SCAL 39 2
c 93 cas 1 SCAL 40 2
c 94 ILR 4 AFIN 13 2
c 97 PTT 1 8CAL 42 2
c 98 CAC 12 CosTs 2 2
c 99 0sCy 1 8CAL 44 2
c 100 PHB i SCAL 43 2
€ 101 EFF i1 8CAL 46 2
c 102 PIUP 1 SCAL 48 1
c 103 NACB 1 SCAL 49 2
c 104 CPA i1 SCAL 50 2
c 105 FHACN i 8CAL 51 2
c 106 MFHACH 1 8CAL S2 2
€ 107 FCL 4 RUIN 3 2
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108
109
110
111
112
113
114
113
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
133
136
137
138
139
140
141
142
143
144
143
144
147
148
149
130
131
152
183
134
133
136
137
158
159

KSLPT
KPJ6
kCJoe
AAOH
BCA
BPA
FLA
0BSEC
CeTE
cecH
ccIr
IR
KSED
NDSER
CDSE
CFB
POT
DPT
DRCT
CTFS
CNFS
CNFX
CTsX
CN8X
YEAR
cao
CACO
cop
CFL
con
csH
CPT
csp
CDR
CSESM
csw
cJe
CIn
CRD
cs1
coI
CPP
CPHM
CPT1
CSP1
CDRI
CSEl
Cswi
cJel
Cint
CFAl
CoP

i1
11

SCAL
SCAL
8CAL
SCAL
SCAL
8CAL
SCAL
SCAL
8CAL
SCAL
8CAL

SCAL
SCAL

DSE
8CAL
8CAL
SCAL
SCAL
RUIN
SCAL
SCAL
8CAL
SCAL
8CAL
8CAL
cosTs
SCAL
CosTS
cosTs
COSTS
cosTs
cosTs
casTs
CosTS
S8EIN
cosTs
cosTs
CosTS
cosTs
cosTs
cosTs
casTs
SCAL
cosTs
CosTS
cosTs
cosTs
cosTs
cosTs
cosTs
cosTs
costs
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' e
i c
: c SHARE
| c
, c
; c AFIN(30,1%) RUIN(120,13) SEIN(50,9)
- c ................ coeasee 2 seaccocosoamss
; c VN-1 - NWK vI-t - uc vi-1 - UCSE
: c 2 - ACS - UCSRU - KIH
i c 3 - cIc - FCL - KSE
: c & - cor - FC§ - CPUSE
c % - CTT8 -1 - CSESM
LY - coJtT - DRCT - IH
c N - 1C8 - DC - csu
. c 8 - 1RS - TC - MSE
" c 9 UN-2 - CHPS Vi-2 - P§ vi-2 - KTR
C 10) - OPF - PP
c 11 - KN - 8P
c 12 - DLR - 1C
c 13 - LLR - CALI
. C 14 - BMR
) c 1% - ILR
c
c SUBIN(40,4) DSE(50,2) AIDATA(S0)
c cevcecccaesnse 822 32 soccassssess 032 3z soecascseses
c VN-1 - CPINT VD-1 - NDSER VP-1 - COA
. c 2 - CINST - UCDSE
| c 3 - CFl8
- c & - csJe
. c
‘: c C0ST8(27)
Kl c  eececsas= LY.
‘ c
| C VE-1 - 1) COO VE-2 - 10) CSE VE-3 - 19) CPTI
c - 2) CAC - 11) CsW - 20) CSP1
: c - 3) CcoP - 12) CJ8 - 21) CDRI
i c - 4) CFL - 13) CIM VE-4 - 22) CSEI
: c - %) coM VE-3 - 14) CRD - 23) CSwl
2 c - &) CSM - 135) csl - 24) CJ8I
’ C - 7 cPT - 14) cOI - 2%) CIMI .
; c - 8) CSP - 17) CPP - 26) CFAI T
. C VE-2 - 9) CDR - 18) CPM - 27) COP O
. [ T
; c SCAL (78) ]
. c suALi/el
’ c e
' c ve~1 - 1) BRCT v§-4 - 27) §CC v§-7 -~ 53) FC 'jq
- c - 2) 08TC - 28) NSS - S4) KSLPT )
g c - 3) 08t0 - 29) SLR - 5%) KPJB "7y
5 c - 4) 0S8 - 30) PC - 54) KCJB 2
N c - %) EBO - 31) KTS VS-8 - 57) AAOH T
- c - &) KPSR - 32) KI - 58) BCA -
- Ry
: el
144 o
d _—
=
T e e e e e e e e e e T T T AT T R




c - 7) 8PRTS v8-3 - 33) INC - 59) BPA
c - 8) WRNC - 34) RMC - 60) FLA
c V8-2 - 9) CNFL - 35) SA - 61) 0BSEC
c = 10) CTFL - 34) PSC - 62) CBTE
c - 11) CTFX - 37) P8O - 63) Cecn
c - 12) CNSL - 38) RPUW - b4) CCIT
c - 13) CNSS - 39) OHI VE-9 - 63) IR
c - 14} CTSL - 40) CoOs - b4) KSED
c - 15 CT8s8 vS-4 - 41) NOT USED = 47) ND
€ - 16) Fi6 - 42) PTT - &48) CDSE
c V§-3 - 17) NW - 43) CACa - 49) CFB
c - 18) NMMKW - 44) 08CY - 70) POT
c = 19) NMM - 43) PNP = 71) DPT
c = 20) NCHMM - 44) EFF - 72) DR
c - 21) CCPN - 47) NB v8-0 - 73) CTFB
C - 22) CoC - 48) PIUP - 74) CNFS
c - 23) CPHM V8-7 - 49) NACB = 7%) CNFX
c - 24) SWPC - 30) CPA - 7&8) CTSX
c V8-4 - 23) CUR = 31) FHACHM - 77) CNSX
c - 26) CC - 32) MFHACM - 78) YEAR
¢

INTEBER JWHERE (159) ,JWHICH(159) ,JFORM(159) ,LENBTH(10)

CHARACTER*1 [DS(10)
CHARACTER#10 PHEAD(2),PERT(3),VARY(1461) ,NAME,BLANK
CHARACTER®#17 FORM(4),FORMAT

c
COMMON /ALL/ NOTHER,KPR,KS8O,KLI,NMASK,NTITL,MASK(10),TITLE(10)
c
COMMON /LINES/ MAXLIN
c
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAIL
c
CHARACTER#7 AFID(30),SEID(50)
CHARACTER#7 SEQID(40),LEQID(120)
CONMON /EQIDS/ SEQID,LEQID,AFID,SEID
c
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),8EIN(50,9),
» DSE(S50,2),AIDATA(S0),C08TS(27),8CAL(78)
c
COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(50,3,2) ,EDAT(S50,2,2)
c
COMMON /COSTIO/ IOIN,IOUT,NTH
c
CHARACTER#1 XMASK,XTITLE
COMMON /JJF/ XMASK(10},XTITLE(10)
c
DATA JWHICH/11,1,1,4%2,5#3,4,4,11,4,4,11,7#4,5,5,11,13%4, SR
« 7,7,8,11,8,8,12,4#8,11,9,10,146#11,6,5#11,12,8#11,8, ]
& B8#11,6,11,12,8#11,4,13#11,9,4411,4,56#11,12,11,7%12,8,7#12, ;ff}}j
& 11,9812/ ‘}i;;i
€ LT

DATA JWHERE/47,8,9,1,2,3,4,3,4,5,6,7,1,2,53,4,5,72,7,8,9,10, ]
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11,12,13,1,
4,10,4,7,8,
1,19,18,20,
37,38,39,40
58,59,40,61
78,1,43,3,4
22,23,24,25

9,10,11,12,13,14,1,2,1,32,3,
6,7,8,9,10,11,12,13,14,135,16,
7,28,29,30,31,2,33,34,33,34,
8,49,30,51,52,3,54,35,56,37,
168,69,70,71,6,73,74,75,76,77,
12,13,14,13,16,17,23,19,20,21,

'8,
lsi
1,2
6,4
1

L2 BN BN IR N BN 2
- e SBNNN

2,1
9,6
26,
] 5
] 2
199
] 6

-« Ore - NN~

'
’
)
1
6
]
2

#2,381,492,1,1382,4,4,942,1,4842,
,1,2782/

DATA JFORM/2,2,1,5#2 1
s 1,592,3,1292,1,2,2,1,1,64

N @

' '
' '
DATA LENGTH/447,35#3,7/
DATA BLANK/® °/
DATA FORM/'(1X,A7,1X,2F11.0)°,
* ‘(1%,A7,1X,2F11.2)°,
* "U1X, AT, 1X,2F11.3)
# ‘{1X,A7,1X,2F11.6) "/
DATA PHEAD/‘'CHANGES ', 'PERTURBED '/
DATA PERT/'BIAS', 'FACTOR', 'REPLACE’/

DATA VARY/'SET', 'SLOSSARY', 'NB’, NFHBNA",
*§NSRU", *CPINT*, "CINST', CFJ8°, C8J8","N','PH",'PN°,
‘PS’, 'LNSRU’,UC", 'UCSRU*, 'FC","FCS*," T, DR*,*DC", ' TC",
‘PA*,"PP’,"8P', 1C", CALI", FMNN", 'SHNH", NW', 'AC8", 'CIC",
‘cOT*,*CTTS’, COJT*, TCS*, TRS', CNPS’, ‘OPF', KN, DLR",
‘LLR*, 'BMR", ' TSDEM’, *TSDOT', 'UCSE‘,"KI', 'KSE', 'CPUSE",
“CSE’,"IH’,‘CSU‘, WSE*, ‘KTR*, 'ND', 'UCDSE’, COA", 'DRCT',
'08’,'0ST0", ‘0STC", ‘EBO", 'KPSR’, ‘SPRTS ", ‘MRNC', ‘CNFL ',
‘CTFL*, 'CTFX*, CNSL*, 'CNSS*, CTSL",'CTS8", 'FJB", NNK",
“NMM*, *NMMKM*, *NCHMM',“CC*, COC*, ‘CPN’, 'SWPC*, 'CUR’,
"CCPH’, *SCC*, ‘NSS*, ‘SLR", 'PC*,'KTS",'KIN',"INC', 'RNC",
‘8A*,'PSC’,'PSO’, 'RPUN’,‘ONI*,'COS", ILR", 'PTT’, CAC",
*0SCY’, 'PMB’, "EFF’, 'PIUP', 'NACB', 'CPA’, 'FHACN, ‘NFHACH ",
"FCL*, 'KSLPT*, 'KPJB*, 'KCJE", ‘AAOH', 'BCA*, ‘BPA’, ‘FLA",
*0BSEC*, 'CBTE’, ‘C8CN", 'CCIT’, IR*, 'KSED’, 'NDSER', CDSE", ]
‘CF8",'POT', 'DPT’, 'DRCT", 'CTFS", 'CNF8*, 'CNFX*, 'CTSX", ~
*CNSX ', 'YEAR*, €00, ‘CACQ", 'COP’,"CFL’,'COM’, CSN", 'CPT", :
‘C8P*,'CDR','CSESM’, CSW’, CJB’,CIN‘, CRD','CS1', COT",
*CPP*,'CPMM’,"CPTI’,"CSPI', CDRI", CSEI’, 'CSWI’, CJBI", o
‘CIMI‘, 'CFAL’, COP'/ > |

L BN B BE BE BE BE BE NN NF BN BE Y NN B BE B B

10 IF (NOTHER .EQ. 0) WRITE(#,11) S
11 FORMAT(/,' COST VARIABLE? ‘) L
CALL INP(4,VARY,0,0,141,160,J,#1000,#10)
IF (J-2) 30,20,40 .
20 CALL DEFINE
8OTD 10 o
30 CALL SET S
8070 10 -"

N
PP P\ O
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40 IF (NOTHER .EQ. 0) WRITE(#,41)
41 FORMAT(/,' TYPE? B

CALL INP(4,PERT,0,0,3,100,KP,#10,#40)
S0 IF (NOTHER .EQ. 0) WRITE(#,51) PERT(KP)
S1 FORMAT(/,1X,A7,'s )

CALL INP(2,0,0,0,0,110,VAL,#10,450)

SET POINTERS. GET MASK AND PRINT OPTION.

a0

K=J-2
JWK=JWHICH (K)
L=JWHERE (K)
FORMAT=FORM (JFORM(K))
IF (JNK .BE. 9) B80TO &3
IF (NMASK .EQ. -1) 60TO &0
MK=NMASK
8070 &3
60 IF (NOTHER .EQ. 0) WRITE(#,41)
b1 FORMAT(/,’ MASK= ")
CALL INP(3,0,XMASK,0,LENGTH(JWK),120,MK,#10,#60)
63 IF (KLI .EQ. -1) 60T0 70
IL=KL1]
6070 72
70 IF (NOTHER .EQ. 0) WRITE(#,71)
71 FORMAT(/,' DO YOU WANT A LISTING OF THE CHANBED ITEMS? ')
CALL INP(3,0,0,0,0,2,IL,%#10,#70)

BRANCH DEPENDING ON WHICH ARRAY DATA 18 FOUND.

o0

t 72 KT0T=0

NUNC=0
' 8070 (100,100,200,200,300,300,400,400,300,600,700,710),JWK
l 88 FORMAT (146X, 'COST',4X,A10)
l
I
:

IN THE NEXT & SECTIONS, THE CODE IS SIMILAR. LABELS 100
FOR SUBSYSTEMS, 200 FOR LRU'S, 300 FOR AFSC°'S, 400 FOR SE'S,
300 FOR DSE'S, AND 600 FOR AIRCREW. (THERE 1S NO MASK FOR
DSE AND AIRCREW AS THERE IS NO NAME FOR EACH.)

FOR EACH TIME THROUGH THE LOOP, CHECK THE MABK (MK > 0),
EXTRACT THE DATA PER JWK, CHECK FOR OTHER THAN REPLACE OF
NONEXISTENT DATA, MODIFY WITH A CALL TO MODTYP, PRINT THE
LINE, AND REPLACE THE NEW VALUE.

OO0 00000O00O 00

|
|
| 100 DO 150 I=t,NSUB
| NAME=SEQID (1)
IF (MK .EQ. 0) BOTO 120
READ (NAME,110) DS
110 FORMAT (10A1)
CALL MATCH(MK,XNASK,7,1DS,#150)
120 IF (JWK .EQ. 1) 6OTO 130
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130
133

140

143
150

200

220

230
233

240

243
230

300

320

330
333

AL Tt T
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OLD=SIN(I,L)

8070 133

OLD=SDAT(I,L,NTH)

IF (OLD .LE. -1.E30 .AND. KP .NE. 3) 80TO 800
CALL MODTYP(OLD,VAL,KP,BNU)
NUNC=NUMC+!

IF (IL .EQ. 0) B80TO 140

CALL ABORT(KTOT,#140)

IF (KTOT .EB. 1) WRITE(#,88) PHEAD(IJ)
WRITE(#,FORMAT) NAME,OLD,BNU

IF (JWK .EQ. 1) BOTO 143

SIN(I,L)=6NU

8070 130

SDAT(1,L,NTH)=GNU

CONTINUE

80T0 900

DO 230 I=1,NLRU

NANEsSLEQID(D)

IF (MK .EQ. 0) 60TO 220

READ (NAME,110) DS

CALL MATCH(MK,XMASK,7,1DS,#250)
IF (JWK .EQ. 3) BOTO 230
OLD=RUIN(I,L)

8070 233

OLD=UDAT(I,L,NTH)

IF (OLD .LE. -1.E30 .AND. KP .NE. 3) 6OTO 800
CALL MODTYP(QLD,VAL,KP,BNU)
NUNC=NUMC+1

IF (1L .EQ. 0) BOTO 240

CALL ABORT (KTOT,#240)

IF (NUMC.EQ.1) WRITE(#,88) PHEAD(IJ)
WRITE(#,FORMAT) NAME,OLD,BNU

IF (JWK .EQ. 3) B80TO 243
RUINCI,L)=8NU

80T0 230

UDAT(I,L,NTH)=BNU

CONTINUE

6aT0 900

DO 330 I=1,NAF

NANE=AFID(I)

If (MK .EQ. 0) 60TO 320
READ(NAME,110) IDS

CALL MATCH(MK,XMASK,3,1DS,#350)
IF (JWK .EQ. 5) 80TO 330
OLD=AFIN(I,L)

6070 335

OLD=ADAT(I,L,NTH)

IF (OLD .LE. -1.E30 ,AND. KP .NE. 3) GOTO 800
CALL MODTYP(OLD,VAL,KP,BNU)
NUMC=NUMC+1
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340

343
330

400

420

430
433

440

445
430

300

340
3350
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IF (IL.EQ.0) 60TO 340

CALL ABORT(KTOT,*340)

IF (KTOT .EQ. 1) WRITE(#,88) PHEAD(IJ)
WRITE(#,FORMAT) NAME,OLD,BNU

IF (J¥K .EQ. J) BOTO 345
AFIN(I,L)=8NU

8070 330

ADAT (I,L,NTH)=6NU

CONTINUE

8070 900

DO 430 I=1,NSE

NAME=SEID(I)

IF (MK .EQ. 0) 6OTO 420
READ(NAME,110) IDS

CALL MATCH(MK,XMASK,S,IDS,#430)
IF (JNK .EQ. 7) BOTO 430
OLD=8EIN(I,L)

60TO 433

OLD=EDAT(I,L,NTH)

IF (OLD .LE. ~1.E30 .AND. KP .NE. 3) 80TO 800
CALL MODTYP(OLD,VAL,KP,8NU)
NUMC=NUNC+1

IF (IL .EQ. 0) 60TO 440

CALL ABORT(KTOT,#440)

IF (KTOT .EQ. 1) WRITE(#,88) PHEAD(1J)
WRITE (#,FORMAT) NAME,OLD,GNU

IF (JWK .EQ. 7) BOTO 443%
SEIN(I,L)=BNU

6070 430

EDAT(I,L,NTH)=6NU

CONTINUE

60TO 900

IF (NDS .EQ. 0) BOTO 800
DO S50 I=1,NDS

NAME=BLANK

OLD=DSE (I,L)

IF (OLD .LE. -1,E30 .AND. KP ,NE. 3) 80TO 800
CALL MODTYP(OLD,VAL ,KP,BNU)

NUMCsNUNC+1

IF (IL .EQ. 0) GOTO 540

CALL ABORT(KTOT,#540)

1f (KTOT.EQ.1) WRITE(#,88) PHEAD(IJ)
WRITE(#,FORMAT) NAME,OLD,BNU

DSE(I,L)=BNU

CONTINUE

80TO 900

IF (NAI .EQ. 0) GOTO 800

DO 630 Is=1,NAI
NAMEs=BLANK
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OLD=AIDATA(I)
IF (OLD .LE. -1.E30 .AND. KP .NE. 3) 6OTO 800
CALL MODTYP(OLD,VAL,KP,BNU)
NUMC=NUNC+1
IF (IL .EQ. 0) BOTO 640
CALL ABORT(KTOT,#440)
IF (KTOT.EQ.1) WRITE(#,88) PHEAD(1J)
NRITE (#,FORMAT) NAME,OLD,ENU

640 AIDATA(I)=BNU

650 CONTINUE
80T0 900

SIMILARLY FOR SINGBLE-VALUED VARIABLES FROM COSTS OR SCAL.

700 OLD=SCAL (L)
60T0 720

710 OLD=COSTS(L)

720 IF (OLD .LE. -1.E30 .AND. KP .NE. 3) 60OTO 800
CALL MODTYP(OLD,VAL,KP,BNU)
IF (JWNK .EQ. 12) 60TO 730
SCAL (L) =8NV
60TO 740

730 COSTS(L)=BNU

740 IF (IL .NE. 1) 60TO 10
WRITE(#,88) PHEAD(I1J)
WRITE (NAME,745) VARY(J)

743 FORMAT (A7)
WRITE(#,FORMAT) NAME,OLD,GNU
80T0 10

800 WRITE(#,801)

801 FORMAT(/,’ NO DATA TO CHANBE.')
NOTHER=0
8070 10

IF R+NM OUTPUT WAS CHANBED, RESET LAST TO FORCE RECOMPUTATION
IN RMODEL IF THE SAME INPUT FILE IS USED ABAIN.

900 WRITE(#,901) NUMC
901 FORMAT(//,1X,14,’ CHANBES. ')
IF (NUNMC .EQ. 0) 80TO 10
IF (JWK .EQ. 1 .OR. JWK .EQ@. 3 .OR.
* JWK .EQ. 5 .OR. JWK .EQ. 7) LAST=0
60TO 10
1000 RETURN
END
SUBROUTINE SCSI(CSI)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),8EIN(50,9),
* DSE(30,2) ,AIDATA(30),COSTS(27),5SCAL(78)

CALL SCPP(CPP,#100)

1350




100

100

100

.........

CPN = CO8TS(18)

IF (CPM .LE. -1.E30) 60 TO 100
CSI = CPP + CPM

CALL RITE(13,C81)

RETURN

g

CS1 = COSTS(1%)

IF (CSI .LE. -1.E30) CALL ERROR('CSI
CALL RITE(13,C81) L
RETURN »

END

SUBRDUTINE SCOI(COI)

')

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,15) ,5EIN(S0,9),
DSE(50,2) ,AIDATA(50) ,COSTS(27) ,8CAL(78)

CJel = CO8T8(24)

IF (CJBI .LE. -1.E30) 80 TO 100
CALL SCPTI(CPTI,#100)

CALL SCSPI(CSPI,#100)

CALL SCDRI(CDRI,#100)

CALL SCSEI(CSEI,»100) )
CALL SCSWI(CSWI,#100)

CALL SCIMI(CIMI,*100)

CALL SCFAI(CFAl,#100)

COI = CPTI + C8PI + CDRI + CSEI + CSWI + CJBI + CIMI + CFAI
CALL RITE(12,C0D)

RETURN ?

€Ol = COSTS(16) o
IF (COl .LE. -1,E30) CALL ERROR(’COI ') _
CALL RITE(12,C01) e
RETURN

END

SUBROUTINE SCO(CO)
CALL SCOP(COP,#100)
CALL SCFL(CFL,#100)
€O = COP + CFL

CALL RITE(11,C0) SR
RETURN b

CALL ERROR(’CO
RETURN

END

SUBROUTINE S8CS(CS) T
CALL SCNSM(COM,CSN,#100) .
CALL SCPT(CPT,#100) N
CALL SCSP(CSP,#100) .
CALL SCDR(CDR,#100)
CALL SCSE(CSE,#100)
CALL SCSW(CSW,#100)
CALL SCJB(CJB,*#100)

)

IR
.- ]
Pt
RN
! S i
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100

10

20

20

30

40

43

CALL SCIM(CIM,#100)

€S = COM + CSM + CPT + CSP + CDR + CSE + C8W + CJB + CIM
CALL RITE(10,C8)

RETURN

CALL ERROR('CS ‘)
RETURN

END

SUBROUTINE SCPTI(CPTI,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),8EIN(S0,9),

* DSE(50,2) ,AIDATA(S50) ,CO8TS(27) ,SCAL(78)

C8TE = SCAL(42)

IF (CSTE .LE. -1.E30) 80 TO 10
CeCM = SCAL(43)

IF (C6CM .LE. -1.E30) 60 TO 10
CCIT = SCAL(&4)

IF (CCIT .LE. -1.E30) 60 TO 10
CPTI = CBTE + CBCM + CCIT

CALL RITE(24,CPTD)

60 T0 20

CPT1 = COSTS(19)

IF (CPT! .LE. -1.E30) RETURN 1
CALL RITE(24,CPTI)

RETURN

END

SUBROUTINE SCPP{(CPP,#%)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),SEIN(50,9),
DSE(50,2) ,AIDATA(30),C08TS(27),8CAL(78)

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAI
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

CPP =2 0,0

DO 350 M=1,NSUB

I1 = KLRU(M)

12 = 11 + NUML(M) - 1

CALL SCPINT(CPINT,11,12,#20)

60 T0 30

CPINT = SIN(N, 1)

IF (CPINT .LE. -1.E30) RETURN 1
CALL RITE(34,CPINT)

CALL SCINST(CINST,I11,12,#40)

60 TO 43

CINST = SIN(M,2)

IF (CINST .LE. -1.E30) RETURN 1
CALL RITE(37,CINST)

CPPS = EM & NACB # (CPINT + CINST)
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CALL RITE(43,CPPS)

CPP = CPP + CPPS
CONTINUE

CALL RITE(13,CPP)

RETURN

END

SUBROUTINE SCSPI(CSPI,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,13),8EIN(30,9),
DSE(30,2) ,AIDATA(30),CO8TS(27),SCAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF NSE ,NDS,NAI

COMMON /RAM/ 8DAT(40,9,2),UDAT(120,7,2),ADAT(50,3,2),EDAT(50,2,2)
COMMON /COSTIO/ IOIN,IOUT,NTH

IF (EM .LE. -1.E30) 60 TO 40
JLRU=1

Nai

CSPI = 0.0

DO 10 Ist,NLRU

PS = UDAT(I,6,NTH)

BRCT = SCAL(1)

IF (BRCT .LE. -1.E30) 60 TO S
PN = UDAT(I,5,NTH)

0STC = SCAL(2)

IF (0STC .LE. -1.E30) 80 TO S
08 = SCAL(4)

IF (08 .LE. -1.E30) 80 TO S
0STO = SCAL(3)

IF (0870 .LE. -1.E30) 80 TO S
T = BRCT + PN/PS#(0STC#(1.0~08) + 0ST0#08 - BRCT)
RUIN(I,S) = T

80 TO 7

T = RUINCI,S)

IF (T .LE. -1.E30) B0 TO 40

CALL SLRUSS (ELRUSS,I,N,T,#40)
CALL SLRUDS (ELRUDS,I,N,#40)
CALL SSBRUSS(SRUSS,I,M,T,#40)
CALL SSRUDS (SRUDS,I,M,#40)
JLRU=JLRU+1

IF (JLRU .LE. NUNL(M)) 80 TO 8
JLRU=1

HaMe+1

CSPIL = EM # (ELRUSS + ELRUDS + SRUSS + SRUDS)
CALL RITE(4S,C8PIL)

CSPI = CSPI + CSPIL

CONTINUE
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CALL SSPRTS(SPRTS,#20)

80 TO 30 o
‘ 20 SPRTS = SCAL(7)#EN =
< IF (8PRTS .LE. -1.E30) 80 TO 40
- CALL RITE(49,SPRTS)
: WRNC = SCAL(8)
IF (WRMC .LE. -1,E30) B0 TO 40
CSP1 = CSPI + SPRTS + WRMC ey
CALL RITE(29,CSPI) .
80 TO 50

CSP1 = COSTS(20)

IF (CSPI .LE. =1,E30) RETURN !
CALL RITE(29,C8PI)

RETURN

END -
SUBROUTINE SCDRI(CDRI,#) oot

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13) ,AFIN(50,15),SEIN(50,9),
§ DSE(30,2) ,AIDATA(S0),CO8TS(27),8CAL(78)

END = SCAL(47)
If (END .LE. -1.,E30) 80 TO 10
CALL SCDSE(CDSE,#10)

CDRI = END # CDSE RS
CALL RITE(25,CDRI) i
60 TO 20

CORI = COSTS(21)

IF (CDRI .LE. -1.E30) RETURN 1
CALL RITE(25,CDRI)

RETURN

END

SUBROUTINE SCSEI(CSEI,®)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13) ,AFIN(S0,15),8EIN(50,9),
. DSE(50,2),AIDATA(30) ,CO8TS(27),SCAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNI! -

COMNON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAI

TENP = 0.0

D0 70 J=1,NSE I
CPUSE = SEIN(J,4) -

IF (CPUSE .LE. -1.E30) 80 TO 100 e
CSESM = SEIN(J,S)

IF (CBESM .LE. -1,E30) 80 TO 100

EYEH = SEIN(J,4)

IF (EYEH .LE., -1.E30) 80 TO 100 o

CSU = SEIN(J,7) - -
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IF (CSU .LE. ~1.E30) 8O TO 100
TEWP = TEMP + EM#(CPUSE+CSESM+EYEH) + CSU
70 CONTINUE
BCA = 8SCAL(38)
IF (BCA .LE. ~1.E30) 80 TQ 80
BPA = 8CAL(39)
IF (BPA .LE. -1.E30) B0 TO 80
FLA = SCAL(60)
IF (FLA .LE. -1.E30) 60 TO 80
OBSEC = BCA + BPA + FLA
80 10 90
80 OBSEC = SCAL(41)
90 IF (OBSEC .LE. -1.E30) 60 TO 100
CSEI = TEMP + EM » OBSEC
CALL RITE(30,CSEI)
60 TO 110

100 CSEI = CO8T8(22)
IF (CSEI .LE. -1.E30) RETURN |
CALL RITE(30,CSEID)
110 RETURN
END
SUBROUTINE SCSWI (CSWI,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13) ,AFIN(50,15) ,SEIN(50,9),
» DSE (50,2) ,A1DATA(S0) ,CO8TS(27) ,SCAL(78)

ENW = SCAL(17)

IF (ENW .LE. -1,E30) 60 TO 10
ENMMKW = SCAL(18)

IF (ENMMKN .LE. -1.E30) 60 TO 10
ENMM = ENMMKN # ENMW #* ,001

80 TO 20

10 ENMM = SCAL(19)
IF (ENMM .LE. -1,E30) 80 TO 30

20 ENCHMM = SCAL(20)
IF (ENCHMNM .LE. -1.E30) 60 TO 30
CCPH = BCAL(21)
IF (CCPH .LE. -1.E30¢) 60 TO 30
CPMNM = SCAL(23)
IF (CPMM .LE. -1.E30) 80 TO 30

COC = ENCHMM # CCPH # ENMM
S8WPC = ENMM » CPMNM
80 TO 40

30 SWPC = SCAL(24)
IF (SWPC .LE. -1.E30) 680 TQ 350
CoC = SCAL(22)
IF (COC .LE. -1.E30) 680 TO S0




40

30

60

40

30

10

CSWI = SWPC + COC
CALL RITE(31,CSWI)
80 TO 40

CSWI = COSTS(23)

IF (CSWI .LE. -1.E30) RETURN 1
CALL RITE(31,C8WI)

RETURN

END

SUBROUTINE 8CJe6!

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,13),8EIN(S0,9),
DSE(30,2) ,AIDATA(S50),CO8T8(27),8CAL(78)

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML(42),NAF,NSE,NDS,NAl

CJ6l = 0.0

DO 40 M=} NSUB

FJ8 = SCAL(14)

IF (FJ6. LE. -1.E30) 80 TO 30
CALL SCFJB(CFJ@,M,#30)

CALL 8C8JB(CSJ8,N,#50)

CJBIS = (1 + FJB) # (CFJ6 + C8J8)
CALL RITE(462,CJd818)

CJ6I = CJBl + CJBIS

CONTINUE

C08TS(24) = CJB!

CALL RITE(26,CJ8I)

RETURN

CALL RITE(26,C08TS(24))
RETURN

END

SUBROUTINE SCIMI(CIMI,®)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13) ,AFIN(S50,15),SEIN(50,9),
DSE(50,2) ,AIDATA(50),COSTS(27) ,SCAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /S1ZES/ NSUB,NLRU,KLRU(40) ,NUNL (40) ,NAF,NSE,NDS,NAI

EYEMC = SCAL(3)
IF (EYEMC .LE. -1.E30) 80 TO 20

CInl = 0.0

D0 10 I=1,NLRU

PA = RUIN(I,9)

PP = RUIN{I,10)

IF (PA .LE. -1.E30 .OR., PP .LE. -1.E30) 60 TO 20
CINIL = EYEMC # (1 + PA + PP)

CALL RITE(é8,CIMIL)

CINI = CIMI + CIMIL

CONTINUE

CALL RITE(34,CIMD)
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RETURN
20 CINI = COSTS(23)
IF (CIMI .LE. -1.E30) RETURN 1
CALL RITE(34,CINI)
RETURN
END
SUBROUTINE SCOP(COP,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,13),5EIN(30,9),
# DSE(50,2) ,AIDATA(30) ,CO8TS(27),8CAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /SIZES/ NSUB,NLRU,KLRU(40),NUML (40) ,NAF ,NSE,NDS,NAI
- DATA X/-1.E30/

: €00 = CO8TS(1)
: IF (C00 .LE. ~1.E30) 680 TO 10
, 0SCY = SCAL(44)
’ CPA = SCAL (30)
IF (CPA .LE. X .OR. EM .LE. X .OR.
) C00 .LE. X .OR. O0S8SCY .LE. X) 80TO 10
TEMP = 0.0
DO 3 1P = {,NAl
COA = AIDATA(IP)
IF (COA .LE. X) 680 TO 10
TEMP = TEMP + COA
3 CONTINUE
CAC = EM #» NACB # CPA # (TEMP + DSCY#NAI)
COP = CAC + COO
CALL RITE(39,CAC)
CALL RITE(22,COP)
60 T0 20
10 COP = COSTS(3)
IF (COP .LE. -1.E30) RETURN 1
CALL RITE(22,COP)
20 RETURN
END
SUBROUTINE SCFL(CFL,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),8EIN(S0,9),
s D8E(50,2) ,AIDATA(S0),C08TS{27),8CAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

FC = SCAL(S3)
IF (FC .LE. -1.E30) 80 TO 10
CFL = EM®ABFH#FC
CALL RITE(23,CFL)
80 10 20
10 CFL = CO8TS(4)
If (CFL .LE, ~1,E30) RETURN !
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CALL RITE(23,CFL)
20 RETURN
END
SUBROUTINE SCPT(CPT,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,15),8EIN(30,9),
* DSE(50,2) ,AIDATA(50) ,COST8(27) ,SCAL(78)

COMMON /RANM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(30,3,2) ,EDAT(30,2,2)

Qo O

COMMON /COSTIO/ IOIN,IQUT,NTH

[ x4

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUNL (40) ,NAF ,NSE,NDS,NAI

EFF = SCAL(44)
PMB = SCAL (43)
PIUP = SCAL (48)
IF (EFF ,LE. -1.E30 .OR. PMB ,LE. -1.E30 .OR.
» PIUP .LE. -1.E30) 60 TO 40
CPT = 0.0
DO 30 N=i,NAF
CALL STCS(TC8,N,#40)
EMURF = ADAT(N,1,NTH)
EMURS = ADAT(N,2,NTH)
EMU = (EMURF+ENURS) & ABFH/(EFF#PMB)
TRS = AFIN(N,8)
IF (TRS .LE. -1,E30) 60 TO 40
CPT = CPT + (1,0/PIUP+TRS) # EMU # TCS
30 CONTINUE
CPT = CPT # EM
CALL RITE(14,CPT)
60 TO0 30
40 CPT = COSTS(7)
IF (CPT .LE., -1.E30) RETURN 1
CALL RITE(14,CPT)
50 RETURN
END
SUBROUTINE SCDR(CDR,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),SEIN(50,9),
* DSE(30,2),AIDATA(S0),C08TS(27),8CAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /SIZES/ NSUB,NLRU,KLRU(40),NUML (40) ,NAF ,NSE ,NDS,NAI ;ﬁ;fi:l

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(50,3,2),EDAT(50,2,2)
COMMON /COST10/ IDIN,IOUT,NTH

R Wl .
APPSR IS S
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M=q
JLRUst
COR = 0.0
DO 20 1=1,NLRU
FHBMA = SDAT(M,8,NTH)
JLRU = JLRU + 1}
IF (JLRU .LE. NUML(M)) GO TO 5 O
JLRU={ RN
M=N+} ’7
S PN = UDAT(I,S,NTH) o]
DC = RUIN(I,7) e
IF (DC .LE. -1.E30) 60 70 30
: CALL STC(TC,I,#10) : RN
| 80 TO 15 SR
10 TC = RUIN(1,8) L
IF (TC .LE. -1,E30) 60 TO 30 ~'
15 CDRL = EM » ABFH #PN & (DC+TC)/FHBMA
, CALL RITE(40,CDRL)
CDR = CDR + CDRL
i 20 CONTINUE T
, C0S = SCAL(40) .
IF (c08 .LE. -1.E30) 80 7O 30 :
GHI = SCAL(39)
IF (OHI .LE. -1,E30) 60 TO 30
COR = COR + EM & NACB ¢ COS # OHI
i CALL RITE(17,CDR)
i 80 TO 40
S 30 CDR = COSTS(
IF (CDR .LE. -1.E30) RETURN 1
. CALL RITE(17,CDR)
- 40 RETURN
B END
SUBROUTINE SCJE(CJE,#)

COMNON /SHARE/ SIN(40,4),RUIN(120,13),AFIN(30,15) ,SEIN(S0,9),
* D8E(30,2) ,AIDATA(30),C08TS(27),8SCAL(78)

EKPJG = SCAL(SS) e
IF (EKPJB .LE. -1.E30) 80 TO 10
EKCJB = SCAL(S6)
IF (EKCJB .LE. -1.E30) 80 TO 10 ;
CIB1 = COSTS(24) KO
IF (CJ8I .LE. ~1.E-30) 80 TO 10 S
CJ8 = EXPJB # EKCI8 # CIB! Y
CALL RITE(20,CJ8) -
80 TO 20 S
- 10 CJ8 = CO8TS(12) e
- IF (CJ8 .LE. -1,E30) RETURN 1 e
. CALL RITE(20,CJ8) e
) 20 RETURN o
END b

s e, %
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SUBROUTINE SCMSM (COM,CSM,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),8EIN(30,?),
o DSE(30,2) ,AIDATA(30),C0STS(27) ,SCAL(78)

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(30,3,2),EDAT(30,2,2)
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /COSTIO0/ IOIN,IOUT,NTH

COMMON /SI2ES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF,NSE,NDS,NAI

DATA X/-1.E30/

EFF = SCAL(46)

IF (ABFH .LE. X .OR. EFF .LE. X .OR. EFF .EQ. 0.0) 60 TO 45
CSN = 0.0

CoM = 0.0

D0 40 Ns1i,NAF

CALL SLLR(ELLR,N,#45)
BMR = AFIN(N,14)

IF (BMR .LE. X) B0 TO 4S
PROD = ELLR+BMR

EMURF = ADAT(N,1,NTH)
COM = COM + EMURF#PROD
EMURS = ADAT(N,2,NTH)
CSM = CSM + EMURS#PROD
CONTINUE

COM = EM # COM » ABFH/EFF
CSM = EM # CSM » ABFH/EFF
CALL RITE(27,COM)

CALL RITE(28,C8M)

RETURN

COm = COSTS(3)

IF (COM .LE. -1.E30) RETURN 1
CSM = COSTS(4)

IF (CSM .LE. -1.E30) RETURN 1
CALL RITE(27,COM)

CALL RITE(28,CSM)

RETURN

END

SUBROUTINE SCSP (CSP,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),5EIN(S0,9),
* DSE(30,2),AIDATA(S0),C0STS(27),SCAL(78)

COMMON /COSTIO/ IOIN,IOUT,NTH
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COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(30,3,2),EDAT(30,2,2)
COMMON /SIZES/ NSUB,NLRU,KLRU(40),NUML(40) ,NAF ,NSE,NDS,NAI
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNI1

CSP = 0.0

JLRU=|

N={

IF (ABFH .LE. -1.E30) 60 TO 20
00 10 I=1,NLRU

FHBMA = SDAT(M,B,NTH)

PN = UDAT(I,35,NTH)

PW = UDAT(I,4,NTH)

UC = RUIN(I,D)

IF (UC .LE. -1.E30) 60 TO 20
FCL = RUIN(I,3)

IF (FCL .LE. -1.E30) 60 TO 20
UCSBRU = RUIN(I,2)

IF (UCSRU .LE. -1.E30) CALL SUCSRU(UCSRU,I,#20)
FCS = RUIN(I,4)

IF (FCS .LE. -1.E30) 80 TO 20
JLRUSJLRU+!

IF (JLRU.LE.NUML(M)) B0 TO S
JLRU=1

M=p+]

3 ELRURS = EM # ABFH # UC # FCL # PN / FHBMA
SRURS = ENM # ABFH # UCSRU # FCS # PN / FHBMA
CSPL = ELRURS + SRURS
CALL RITE(70,ELRURS)

CALL RITE(71,SRURS)
CALL RITE(61,CSPL)
CSP = CSP + CSPL
10 CONTINUE
CALL RITE(14,CSP)
80 TO 30
20 CSP = C097S(8)
IF (CSP .LE. -1.E30) RETURN 1
CALL RITE(16,CSP)
30 RETURN
END
SUBROUTINE SCSE(CSE,#)

COMMON /SHARE/ SIN(40,4),RUIN(120,13),AFIN(30,135),8EIN(S0,9), ey
] DSE(30,2) ,AIDATA(30),C08TS(27),5CAL(78) o

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNIT .¥51;;

COMMON /SI2ES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAl

CSE = 0.0
D0 20 Je=1,NSE .
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EMSE = SEIN(J,8)
IF (EMSE .LE. -1.E30) 60 TO 30
CPUSE = BEIN(J,4)
IF (CPUSE .LE. -1.E30) 60 TO 30
CSE = CSE + EMSE*CPUSE
20 CONTINUE
CSE = EM # CSE
CALL RITE(18,CSE)
60 TO 40
30 CSE = CO8TS(10)
IF (CSE .LE. -1.E30) RETURN 1
CALL RITE(18,CSE)
40 RETURN
END
SUBROUTINE SCSW (CSW,#)

CONMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),8EIN(30,9),
* DSE(30,2) ,AIDATA(30),C08TS(27),8CAL(78)

ENSS = SCAL(28)

IF (ENSS .LE. -1.E30) 80 TO 20

SLR = SCAL(29)

IF (SLR .LE. -1.E30) B0 TO 10

PC = ENSS # SLR

80 TO 13
10 PC = SCAL(30)

IF (PC .LE, -1.E30) 80 TO 20
13 CUR = SCAL(2))

IF (CUR .LE. -1.E30) 60 TO 20

£C = SCAL(24)

IF (CC .LE. -1.E30) 680 TO 20

SCC = CUR # CC » ENSS # 12.0

CSW = PC + SCC

CALL RITE(19,C8M)

80 TO0 30
20 CSW = CO8TS(11)

IF (CSW .LE. -1.E30) RETURN 1

CALL RITE(19,CSW)
30 RETURN

END

SUBROUTINE SLRUSS (ELRUSS,I,N,T,+)

COMMON /SHARE/ SIN(40,4),RUIN(120,13),AFIN(50,15),SEIN(30,9),

. DSE(S0,2) ,AIDATA(S0),C08T8(27),SCAL(78)

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAI

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(30,3,2),EDAT(30,2,2)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /COSTIO/ TOIN,IQUT,NTH

DIMENSION UC(120) R

EQUIVALENCE (UC(1),RUINC(1,1)) R

©
x

0
s

FHBMA = SDAT(M,8,NTH) .
P8 = UDATI(I,&,NTH) !.,_

RS ULt S

v
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10

ELAM] = PBFH # PS / (FHBMA#12.0)

IF (Y LE., -1.,E30) RETURN 1§

CALL BKSTK{(ELAMI,T,KSTK)

ELRUSS = KSTK # UC(I)

CALL RITE(33,FLOAT(KSTK))

CALL RITE(32,ELRUSS)

RETURN

END

SUBROUTINE SKSTK(ELAM,T,KSTK)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),8EIN(50,9),

. DSE(30,2),AIDATA(30) ,CO8T8(27),8CAL(78)

EQUIVALENCE (EBO,SCAL(S))

TL = T # ELANM

KS8TK = 0

IF (TL .LE. EBO) RETURN

IF (TL .LT. 80.) 60 TO §

KSTK=1

RETURN

L=0

SUM=0.0

EXPNT=EXP(~-TL)

KSTK=KSTK+1

SUN=SUM+ (TL##L) #EXPMT/FACT (L)

ANS=(TL-KSTK) #SUM+KSTK# (TL##KSTK) #EXPMT/FACT (KSTK)

Lebl+]

IF (ANS .B7. EBO) 680 YO 10

RETURN

END

FUNCTION FACT(N)

DIMENSION F(32),B(20)

DATAR F/1.41442.,6.,24.,120.,720.,5040.,40230,,352880,,3628800.,
¥ 3991680.,47900860.,6.2270208E9,8.7178291E10,1.30746744E12,
k 2.092:790E13,3.3568743€14,4.4023737E15,1.2164310E17,
k 2.4329020E18,3.1090942E19,1.1240007€21,2,.83582017€E22,
& 6.2044840E23,1.3511210€25,4.0329146E26,1.0888849€28,
& 3.0488834E29,8.8417620€30,2.56525286E32,8,2228387E33/

B(2) =, 16666666

B(4)=-,03333333

B(6)=.02380953

B(8)=-,03333333

B(10)=,07375757

B(12)2-,23113353

Bl14)=1.1586bbb666

B(16)=-7,09216484

B(18)=54,97117794

B(20)=-329,12424242

M o= N+t

IF (n .8T. 32) 60 T0 10

FACT = F(M)

RETURN

SUM=0.0

CLEL
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DO 20 J=i,10
R=J#2,0
SUM=B(J#2)/(R#(R-1.0)#(AN##(R-1.0)))
20 CONTINUE
ALNX=(AM-,5) #ALOG (AM) -AM+0, 91893833206 +8UN
FACT=EXP (ALNX)
RETURN
END
SUBROUTINE SCPINT (CPINT,I1,12,#)
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,13),8EIN(S0,9),
* DSE(50,2) ,AIDATA(30),C0STS8(27),SCAL(78)
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF,NSE,NDS,NAl
DIMENSION UC(120)
EQUIVALENCE (UC(1) ,RUIN(1,1))

CPINT = 0.0

AKTS = SCAL(31)

DO 20 I=I1,12

UCI=uC(I)

IF (UCI .LE. -1.E30) RETURN 1

AIC = RUIN(I,12)

iF (AIC .87, -1,E30) 680 TO 18

IF (AKTS .LE. -1.E30) RETURN 1

AIC = AKTS # UCI

RUIN(I,12) = AIC

18 CPINTL = UCI + AIC
CALL RITE(66,CPINTL)
CPINT = CPINT + CPINTL
20 CONTINUE

CALL RITE(36,CPINT)

RETURN

END

SUBROUTINE SCINST(CINST,I1,I2,%)

COMMON /SHARE/ SIN(40,4),RUIN(120,13),AFIN(50,13),SEIN(50,9),
* DSE(50,2) ,AIDATA(S0),C08TS(27),8CAL(78)
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NA!
DIMENSION UC(120)

EQUIVALENCE (UC(1) ,RUIN(1,1))

CINST = 0.0
AKI = SCAL(32)
DO 20 I=I1§,12
CALI = RUIN(I,I3)
IF (CALI .8T. ~-1,E30) 60 TO 18
UCI = UC(D
IF (UCI .LE. -1.E30) RETURN 1
IF (AKI .LE. -1.E30) RETURN 1
CALI = AKI # UCI
18 CINSTL = CALI
CALL RITE(67,CINSBTL)
CINST = CINST + CINSTL
20 CONTINUE




10

»

CALL RITE(37,CINST)

RETURN

END

SUBROUTINE SLRUDS (ELRUDS,I,NM,#)

COMMON /SHARE/ SIN(40,4),RUIN(120,13),AFIN(50,13),SEIN(30,9),
DSE(30,2) ,AIDATA(S0),COST8(27),5CAL(78)

COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

COMMON /COSTIO/ 10IN,10UT,NTH

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(30,3,2),EDAT(30,2,2)

DIMENSION UC(120)

EQUIVALENCE (UC(1),RUIN(L,1))

IF (PBFH .LE. -1.E30) RETURN 1

Ut = uc(n

IF (UCI .LE. ~1.E30) RETURN 1|

PN = UDAT(I,3,NTH)

FHBMA = SDAT(M,B8,NTH)

DRCT = RUIN(I,é)

IF (DRCT .LE. -1.E30) RETURN 1

DPLL = PBFH # PN # DRCT / FHBMA

ELRUDS = DPLL # UCI

CALL RITE(&9,DPLL)

CALL RITE(38,ELRUDS)

RETURN

END

SUBROUTINE STC (TC,I,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,15),SEIN(30,9),
DSE(S0,2) ,AIDATA(S0),CO8TS(271,8CAL(78)

COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(S0,3,2),EDAT(30,2,2)

COMMON /COSTIO/ IOCIN,IO0UT,NTH

DATA X/-1.E30/

RPUW = SCAL (38)
PSC = SCAL(34)
0S = SCAL(4)
PSO = SCAL(37)
IF (RPUW .LE. X .OR. PSC .LE. X .OR.
Ps0 .LE. X .GR. 0S8 .LE. %) 6O TO 10
W = UDAT(I,3,NTH)
TC = W % RPUW # 2,0 # (PSC # (1.,0-0S) + PSO * 08)
CALL RITE(39,TC)
RETURN

TC = RUIN(I,B)

IF (TC .LE. X) RETURN 1

CALL RITE(39,TC)

RETURN

END

SUBROUTINE STCS (TCS,N,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,15),8EIN(50,9),
DSE(50,2) ,AIDATA(S0),CO8TS(27),SCAL(78)

DATA X/-1,E30/
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COJT = AFIN(N,&) o
IF (COJT .LE. X) RETURN 1 o ad
ENNK = AFIN(N,1) A
ACB = AFIN(N,2) ok
CIC = AFIN(N,3) <
COT = AFIN(N,4) "
PTT = SCAL(42) SN
CACQ = SCAL(43) e
IF (ENWK .LE. X .OR. ACB .LE. X .OR. o
* cIC .LE. X. OR. COT .LE. X. OR. SR
* €coT .LE. X. OR. PTT .LE. X) 80 TO 10 L]
CTTS = ENWK # (ACG+CIC) ¢ PTT + COT + CACQ S
AFIN(N,S) = CTTS .
60 TO 20 -

10 CTTS = AFIN(N,3) oo
IF (CTTS .LE. X) RETURN ! o

20 TCS = CTTS + COJT
CALL RITE(40,TCS8) o
RETURN o
END -
SUBROUTINE SSRUDS(SRUDS,I,M,#) S
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,15),8EIN(30,9),

* DSE(50,2),AIDATA(30) ,CO8T8(27),5CAL(78) :
COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(50,3,2),EDAT(S0,2,2) e
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII -
COMMON /COSTIO/ IOIN,IOQUT,NTH S

PH = UDAT(I,4,NTH)
FHBMA = SDAT(M,8,NTH)
‘RCT = RUIN(I,4) e
IF (DRCT .LE. -1.E30 .OR. PBFH .LE. -1,E30) 60 TO 10 -
DPLS = PBFH # PW # DRCT / FHBMA T
UCSRU = RUIN(I,2)

IF (UCSRU .LE. -1.E30) CALL SUCSRU(UCSRU,I,#10)
SRUDS = DPLS # UCSRU

CALL RITE(73,DPLS)

CALL RITE(41,SRUDS)

RETURN

10 RETURN 1
END
SUBROUTINE SCFJB (CFJB,M,#)

COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),SEIN(SO0,9),

* DSE(50,2) ,AIDATA(S0) ,COSTS(27),SCAL(78)

COMMON /RANM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(50,3,2) ,EDAT(50,2,2)
COMMON /COSTIO/ IOIN,I1QUT,NTH

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF,NSE,NDS,NAT e
DATA %/-1.E30/ KR
NSRU = SDAT(M,9,NTH) s
CNFL = SCAL(9)
CTFL = SCAL(10)
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CTFS = 8CAL(73)

CNFS = SCAL(74)

CTFX = SCAL(11) .
CNFX = 8CAL(73) C

IF (CNFL .LE. X .OR. CTFL .LE. X .OR.

. CTFS .LE. X .OR. CNF8 .LE. X .OR.

# CTFX .LE. X .OR. CNFX .LE. X) 680 TO 10 s
CFJE = NUML(M) « (CNFL+CTFL) + NSRU # (CTFS8+CNFS) + CTFX + CNFX Y
CALL RITE(42,CFJ8) oo
RETURN

10 CFJB = SIN(N,3)
: IF (CFJB .LE. X) RETURN 1

{ CALL RITE(42,CFJB)

: RETURN

END

SUBROUTINE SCSJB (C8JB,M,#)

COMMON /SHARE/ SIN¢40,4) ,RUIN(120,13),AFIN(S50,15),8EIN(50,9),
* DSE(%0,2) ,AIDATA(50) ,CO8TS(27),8CAL (78)

COMMON /RAM/ SDAT(40,9,2) ,UDAT(120,7,2),ADAT(50,3,2),EDAT(50,2,2)
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NAT
COMMON /COSTI0/ IOIN,IOUT,NTH

DATA X/-1,E30/

CNSL
CTSL
CT88
CN8S

8CAL(12)
SCAL(14)
8CAL(1%)
SCAL (13)

CT8X = 8CAL(76&)

CNSX = SCAL(77)

IF (CNSL .LE. X .OR. CTSL .LE. ¥ .OR,
# CTSS nLE- x .DR- chs cLEo x .OR- -_“
* CTsXx .LE. X .OR. CNSX .LE. X) 80 7O 10 ——
NSRU = SDAT(M,9,NTH) -
J £SJ8 = NUML(M) » (CNSL#CTSL) + NSRU # (CTSS+4+CNSS) + CTSX + CNSX :
. CALL RITE(43,C8J8)
o RETURN

\‘ C e
;!_ 10 CSJB = SIN(M,4) .
o IF (C8J8 .LE. X) RETURN _—
i CALL RITE(43,C8J6) :
- RETURN
2 END 3
- SUBROUTINE SCPUSE e
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,15) ,SEIN(S0,9), o8
N DSE(50,2) ,AIDATA(50) ,COSTS(27) ,8CAL(78) -
COMMON /SIZES/ NSUB,NLRU,KLRU(40),NUML(40) ,NAF ,NSE,NDS,NAI ot

DIMENSION CPUSE(S0),CSESM(30) ,EYEH(S0) g
EQUIVALENCE (CPUSE(1),SEIN(1,4)),(CSESM(1),SEIN(1,5)) T
EQUIVALENCE (EYEH(1) ,8EIN(1,4)) ks

DO 10 J=1,NSE -
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CALL RITE(57,FLOAT(KSTK))
CALL RITE(47,5RUSS)
RETURN o
10 RETURN 1 3 "
END T
SUBROUTINE SLLR (ELLR,N,®) R
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13) ,AFIN(50,15) ,SEIN(50,9), N
2 DSE(50,2) ,AIDATA(30) ,COST8(27),5CAL(78) :".;j.-_:.
DATA X/-1.E30/ ‘

EYELR = AFIN(N,15)
0SCY = SCAL(44)
PMB = SCAL (43)
IF (EYELR .LE. X .OR. OSCY .LE. X .OR.

*+ PMB .LE. X .OR. PMB .EQ. 0.0) RETURN 1 o
AKN = AFIN(N,11) ’
CHPS = AFIN(N,9) -

OPF = AFIN(N,10)
IF (AKM ,LE .X .OR. CMPS .LE. X .OR., OPF .LE. X) 80 TO 10
OLR = AKM # (CMPS + OPF)

AFIN(N,12) = DLR .

‘ 80 TO 20 »

L _____an an g

10 DLR = AFIN(N,12)

\ IF (DLR .LE. X) RETURN 1

20 ELLR = DLR + EYELR + OSCY /PMB
CALL RITE(48,ELLR)
RETURN
END
SUBROUTINE SSPRTS (SPRTS,#)
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(50,15),SEIN(50,9),
» DSE (50,2) ,AIDATA(S0),COSTS (27) ,8CAL (78)
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUNL (40) ,NAF ,NSE,NDS,NAI
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

AKSPR = SCAL (&)
IF (AKSPR .LE. -1.E30) RETURN t
uc = 0.0
DO 10 Is=i,NLRU .
UC = UC + RUIN(I,1) b .
10 CONTINUE W
SPRTS = AKSPR # UC # EM
CALL RITE(49,SPRTS)
RETURN
END D
SUBROUTINE SCDSE (CDSE,+) L
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),8EIN(S0,9), o
s DSE(50,2) ,AIDATA(50),CO8TS(27),8CAL(78)
COMMON /S12ZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF,NSE,NDS,NAL

CDSE = 0.0
AKSED = SCAL(&4) L
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COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(S0,15),8EIN(50,9), , S
* DSE (50,2) ,AIDATA(S0) ,CO8TS(27) ,SCAL (78) e

COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUNL (40) ,NAF ,NSE,NDS,NAI S

CONMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII ]

COMMON /COSTIO/ IOIN,IOUT,NTH

WP TP Ty

CHARACTER#7 AFID,BEID e
CHARACTER#7 SEQ1D,LEQID
COMMON /EQIDS/ SEQID(40),LEQID(120),AFID(50),8EID(30)

WRITE(10UT) 0, 0.0 SN
WRITE(IOUT-9,999) 0, 0.0 L]

999 FORMAT(110,2X,E15.8) )
DO 10 N=1,NSUB
WRITE(I0UT) SEQID(N), (SDATIN,I,1),1%1,9),(SIN(N,J) =t 4)
WRITE(IOUT-9,998) SEQID(N),(SDATIN,I,1),I=1,9),(SININ,J) J=1,4)

998 FORMAT(A7,/,7(E15.8,2X),/,6(E15.8,2X))

10 CONTINUE

D0 30 N=1,NLRU
WRITE(IOUT) LEQID(N) , (UDAT(N,J,1),J=22,7), (RUIN(N,J) ,d=1,13)
WRITE(10UT-9,997) LEQID(N),(UDAT(N,J,1),J=2,7), (RUIN(N,J),Je1,13)
997 FORMAT(A7,/,7(E15.8,2X),/,7(E15.8,2X),/,5(E15.8,2X))
30 CONTINUE

DO SO N=1,NAF
WRITE(IOUT) AFID(N),ADAT(N,1,1),ADATIN,2,1),(AFIN(N,J),J=1,15)
WRITE(IOUT-9,996) AFID(N),ADAT(N,1,1),ADAT(N,2,1),
» (AFIN(N,J) ,d91,1%)
994 FORMAT(A7,/,7(E15.8,2X),/,7(E15.8,2X),/,3(E15.8,2X))
50 CONTINUE

DO 70 N=1,NSE
WRITE(IOUT) SEID(N),EDAT(N,1,1) ,EDAT(N,2,1),(SEIN(N,J),J=1,9)
WRITE(I0UT-9,995) SEID(N) ,EDAT(N,1,1) ,EDATIN,2,1),
' (SEIN(N,J) ,J=1,9)
995 FORMAT(A7,/,7(E15.8,2X),/,4(E15.8,2X))
70 CONTINUE
IF (NAI.EQ.0) 80 TO 110
DO 90 N=1,NAl
WRITE(IOUT) N,AIDATA(N)
WRITE(10UT-9,994) N,AIDATA(N)
994 FORMAT(110,2X,E15.8)
90 CONTINUE

110 WRITE(IOUT) CO8TS
WRITE(IOUT-9,993) COSTS

993 FORMAT(12(7(E13.8,2X),/,)) S
WRITE(IOUT) SCAL Lo
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WRITE(IOUT-9,993) SCAL

WRITE(IOUT) EM,ABFH,FLOAT (NACB) ,PBFH,ENNII
WRITE(IOUT-9,992) EM,ABFH,FLOAT(NACB),PBFH,ENNII
992 FORMNAT(S(E15.8,2X))

WRITE(IOUT) NUNML
WRITE(IOUT-9,991) NUML
991 FORMAT(4(10112,/))
RETURN
END
SUBROUTINE SCIM (CINM,#)
COMMON /SHARE/ SIN(40,4) ,RUIN(120,13),AFIN(30,15),SEIN(30,9),
) DSE(30,2) ,AIDATA(30) ,CO8TS(27) ,8CAL(78)
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII
COMMON /SIZES/ NSUB,NLRU,KLRU(40) ,NUML (40) ,NAF ,NSE,NDS,NA!

CIN = 0.0

RMC = SCAL(34)

IF (RMC .LE. -1.E30) 80 TO 20
SA = SCAL(3IS)

IF (8A .LE. -1.E30) 60 TO 20

DO 10 I=1,NLRU

8P = RUIN(I,11)

PP = RUIN(I,10)

PA = RUIN(I,®

IF (8P .LE. -1.E30 .OR. PP .LE. -1.E30 .OR.
* PA. LE. -{.E30) 80 TO 20
ENNIT = 1 + PA + PP

BLII = ENNI1 + 8P

CIML = RMC & ENNII + EM#SA#BLII
CALL RITE(44,CINL)

CIM = CIN + CIML

10 CONTINUE
CALL RITE(21,CIM)
RETURN

20 CIN = COSTS(1Y)
IF (CIM .LE. -1.E30) RETURN !
CALL RITE(21,CIM)
RETURN
END
SUBROUTINE SCFAI(CFAI,#)
COMMON /SHARE/ SIN(40,4),RUIN(120,13),AFIN(50,15),SEIN(50,9),
) DSE(30,2),AIDATA(30),C0STS(27),8CAL(78)
COMMON /BASIC/ EM,ABFH,NACB,PBFH,ENNII

CFB = SCAL(49)

IF (CFB .LE. -1.E30) 80 TO 10
CFAL = EM » CFB

CALL RITE(35,CFAD)

60 TO 20
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10 CFAl = CO8T8(26)
IF (CFAl .LE. -1.E30) RETURN 1|
CALL RITE(35,CFAI)
20 RETURN
END
SUBROUTINE XOUT

THIS ROUTINE IS8 CALLED BY MAIN TO DISPLAY QUTPUTS FROM R+M
MODEL (/RAM/) OR COST MODEL (DUTPUT FILES I103A, I104A).

5 NMAX = 14 ~ ONLY R+M QUTPUTS AVAILABLE
: b6 ~ ALL OUTPUTS AVAILABLE
101 = R+¥ BASE FILE
102 = OPTIONAL R+M PERTURBED FILE
103A = BASE OUTPUT FILE
[104A = OPTIONAL PERTURBED OUTPUT FILE

CONDITIONAL RETURN - TERMINATE THE PROGRAM

(IIIXITITIZTA S 2222 L2422 22 )

/RAM/

SDAT UDAT ADAT EDAT
1 MTTRS MTTR & FMMH % TSDEM
2 MTTRF MMH # SNMH # T8DOT
3 MTTRT * NEIGHT MMHT
4 MMHS + PW
3 MMHF # PN
] MNHT *+ P8
7 AVAIL # LNSRU
8 + MFHBMA
9 * SNSRU

# - DENOTES COST MODEL INPUT

OO0 O0O000O00000O00O000000000000C0O0cOa0O0aO000O00n

REAL STORA(120),STORB(120)
INTESER JTOT(49),JADD(13)
INTEGER DUMA(20) ,DUNMN(4)
INTEBER JTYP(49) ,KOUNT(S)
CHARACTER#10 QUTS(44)
CHARACTER#7 BLANK,TEMP(30)

COMMON /QVER/ JABT,I102,104A,IN,NMAX,NLAST

INTEBER MASK,TITLE
COMMON /ALL/ NOTHER,KPR,KSO0,KLI,NMASK,NTITL,MASK(10),TITLE(10)
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CHARACTER#7 AFID,SEID
CHARACTER#7 SEQID,LEQID
COMMON /EQIDS/ SEQID(40),LEQID(120),AFID(30),8EID(30)

‘ COMMON /SIZES/ NSUB,NLRU,KLRU(4Q) ,NUML (40) ,NAF,NSE,NDS,NAI

‘ COMMON /RAM/ SDAT(40,9,2),UDAT(120,7,2),ADAT(30,3,2),EDAT(50,2,2)
‘ COMMON /LINES/ MAXLIN

‘ CHARACTER#1 XMASK,XTITLE

c COMMON /JJF/ XMASK(10) ,XTITLE(10)

DATA KOUNT(1)/1/

DATA JTYP/22+#1,3,3,1,1,2,2,3,3,4,3,2,2,345,3,4,1,1,5,5#1,3,1/
DATA JTOT/23#1,0,14#1,0,1,1,0,5¢1,0,1/

DATA JADD/3#0,3%1,0,1,0,481/

DATA BLANK/' ‘/

DATA OUTS/'MTTRS', MTTRF’, NTTRT', 'MMHS', 'MMHF',

®  NMHT','AVAIL', MFHBMA', MTTRL', 'MMHL', AMMHF’', AMMHS', AMMHT',
*+ 'SET’,’'BLOSSARY','END’, 'ADJLCC',’CS’,’CO’, COI’, CS8I", CPT’,
# ‘CPP',"CSP',’'CDR’,"'CSE',’'CSW’',’CJB’, 'CIN’, COP’, CFL’,
*+ 'CPTI','CDRI',‘CJBI‘,°COM’,°CSM’,'CSPI’, CSEL’, CSWI', LRUSS’,
# STKL','CIMI’,'CFAI‘,'CPINT’, CINST‘, LRUDS‘,'TC’, TCS’,
+ 'SRUDS',’'CFJB’','C8J8’, CPUSE’, 'CSESM‘,’'IH’,'SRUSS’,'LLR’,
# ‘SPRTS’,'CDSE’,'NSER’,'CRD','NRC‘',‘RC’,‘CDP’,‘LCC’, 'STKS',
s ‘RCY‘/
c RN OUTPUTS
c ...........
c
c J NANE JADD # OUTPUTS
c - ey emmm 00 92 ooececseses
c 1 MTTRS 0 NSUB
c 2 NTTRF 0 NSUB
c 3 MTTRT 0 NSUB
c 4 HMHS 1 NSUB
c s MNHF 1 NSUB
c ) MMHT 1 NSUB
c 7 AVAIL 0 NSUB
c 8 MFHBMA 1 NSUB
c 9 MTTRL 0 NLRU
C 10 MMHL 1 NLRU
¢ 11 AMMHF 1 NAF
c 12 AMMHS 1 NAF
c 13 AMMHT 1 NAF .
c .
c COST QUTPUTS i
c cmcmcccccna=
c J NAME JToTt KOUNT JTYP ]
c -a cmm- cmee eeee= cama .‘ T
cC 18 cs t 1 | > T
Y
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[ c 19 co | 1 1
- c 20 cot 1 1 1
c 21 cs1 1 1 1
c 22 cPT t | |
c 23 cPP 1 1 |
c 24 csp 1 1 1
c 25 CDR 1 1 !
c 26 CSE 1 1 1
c 27 csw 1 1 1
c 28 cJe 1 1 t
c 29 cIN 1 1 1
c 30 cop 1 1 |
c 31 CFL 1 1 1
c 32 CPTI 1 { 1
c 33 CORI 1 1 1
c 34 cJel 1 1 1
c 3s con 1 1 1
- c 36 csh | t 1
! c 37 CSP1 1 1 1
{ c 38 CSEI 1 | 1
; c 39 CSMI | | |
. c 40 LRUSS 1 NLRU 3
| c 41 STKL 0 NLRU 3
y c 42 cint 1 1 !
c 43 CFAI t | 1
c 4" CPINT 1 NSUB 2
c 45 CINST 1 NSUB 2
c 46 LRUDS 1 NLRU 3
c 47 TC 1 NLRU 3
c a8 TCS 1 NAF s
c 49 SRUDS 1 NLRU 3
c 50 CFJ6 1 NSUB 2
c 51 c8J6 1 NSUB 2
c 52 CPUSE 1 NSE 5
c 53 CSESN 1 NSE s
c sS4 IH 1 NSE s
c ss SRUSS 1 NLRU 3
c 58 LLR 0 NAF 4
c 57 SPRTS { t 1
c 58 CDSE 1 1 {
c 59 NSER 0 NSE 5 S
c 60 CRD 1 1 { -
c 61 NRC 1 1 1 o
c 82 RC 1 1 1 i
c 63 cop 1 1 1 o
c b4 Lce | 1 1 -
> % STKS 0 NLRU 3
C b6 RCY 1 1 1 )
c .
c J = 14 'SET’' - CALL SUBROUTINE SET :
c J = {5 ‘'BLOSSARY' - CALL SUBROUTINE DEFINE
c J = 16 'END’' - TERMINATE THE PROGRAM -
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OO0 O0O000

omo0n

J = 17 °'ADJLCC’ - CALL SUBROUTINE ADJUMP

KOUNT (2) =NSUB
KOUNT (3)=NLRU
KOUNT (4) sNAF
KOUNT (5) =sNSE

DUTPUT DESIRED

S6 IF (NOTHER .EQ. 0) WRITE(#,58)
58 FORMAT(/,’' REPORT? )
CALL INP(4,0UTS,0,0,NMAX,NMAX,J,#1000,56)
IF (J .BE. 18) BOTO 59
IF (J .EQ. 14) BOTO 999
IF ¢(J .EQ. 17) 6OTO 140
IF (J .BE. 14) 80TO 150

SET MASK LENBTH FOR R+M OUTPUTS.

MAX=7
IF (J .BT. 10) MAX=3
6070 &0

SET POINTERS AND MASK LENGTH FOR COST OUTPUTS.
ICODE = QUTPUT CODE (10-38)
IND = INDEX INTO JTYP (1-49)
KTYP = { - SCALAR OR COST
2 - SUBSYSTENM

3 - LRU
4 - AFSC
3 - SE

59 ICODE=J-8
IND=ICODE-?
KTYP=JTYP(IND)
NTOTAL=KOUNT (KTYP)
IF (KTYP .EQ. 1) 680TO 100
MAX=7
IF (KTYP .EQ. 4 .OR. KTYP .EQ. 5) MAXseS

SET MASK.

60 IF (NMASK .EQ. ~-1) 80TO &5
NUN=NMASK
a0To 75
45 IF (NOTHER .EQ. 0) WRITE(#,70)
70 FORMAT(/, ' MASKs ")
CALL INP(5,0,XMASK,0,MAX,50,NUM,#1000,4685)

DUMP R+M QUTPUTS FROM /RAM/.

73 IF (J .GE. 18) B0TO 100

e
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IF (J .87, 8) 6070 80

SUBBYSTEM DATA

[z NN 2]

CALL DumP(101,102,8DAT(1,J,1),8DAT(1,J,2),NSUB,JADD(J),XNASK,
& NUM,SEQID,7,0UTS(J))
80T0 Sé

LRU DATA

o000

80 JND=J-8
1F (J .8T. 10) 80TO 90
CALL DUMP(10%,102,UDAT(1,JND,1),UDAT(1,JND,2),NLRU,JADD(J),XMASK,
& NUNW,LEQID,7,0UTS(J))
6070 Sé

C AFSC DATA

90 IND=J-10
CALL DUMP(101,102,ADAT(1,IND,1),ADAT(1,IND,2),NAF,JADD(J) ,XMASK,
& NUM,AFID,S,0UTS(J))
8070 S6

NOW COST QUTPUTS FROM IO3A AND MAYBE I04A. FIRST REWIND AND
BYPASS HEADER RECORD.

OO0

100 K=0

REWIND 14

READ(14) DUNA

READ(14) DUMN

IF (104A .EQ. 0) 8OTO 110
REWIND 13

READ(13) DUMA

READ(13) DUMN

READ FROM QUTPUT FILE(S) UNTIL CODE ON FILE MATCHES REQUESTED
CODE.

OO0

110 READ(14) 1,VAL1
IF (I .EQ. 0) 80TO 990
IF (1044 .NE. 0) READ(15) I,VAL2
IF (ICODE .EQ. I) 60TO 120
6070 110

TRANSFER DATA INTO STORA (AND STORB). GBET MORE IF NECESSARY.

[z Ny N 2]

120 K=K+t
STORA(K) =VAL1
IF (104A .NE. 0) STORB(K)=VAL2
IF (K .LT. NTOTAL) 8OTC 110

a0

CALL DUMP WITH CORRESPONDING PARAMETERS BASED ON KTYP (SINGLE
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C VALUE, SUBSYSTEM, ETC.).
£

60T0 (121,122,123,124,125) ,KTYP
STOP 1234
121 CALL DUMP(103A,104A,STORA,STORB,1,0,XMASK,0,BLANK,6,0UT8(J)) i
6070 36
122 CALL DUMP(103A,104A,STORA,STORB,NSUB,JTOT(IND),XMASK,NUN,SEQID,7,
& OUTSWI))
60T 36 o
123 CALL DUMP(I03A,104A,STORA,STORB,NLRU,JTOT(IND),XMASK,NUM,LEQID,7, -
& oUTsS() .
80T0 Sé
124 CALL DUMP(I03A,104A,STORA,STORB,NAF,JTOT(IND),XMASK,NUM,AFID,S,
& 0UTSWI))
60T0 36
125 CALL DUMP(IO3A,104A,STORA,STORB,NSE,JTOT(IND),XMASK,NUM,SEID,S,
& ouTswn
6070 38

PR
et
P
ST NG IR NRTL

o
CEPCNN,

EXTRACT ADJUSTED LCC AND DUMP, -1 IN CALL INHIBITS SORT.

o0

140 CALL ADJUMP(103A,I104A,STORA,STORB,TEMP,NADJ,#143)
CALL DUMP{I103A,104A,STORA,STORB,NADJ,1,0,-1,TENP,3,0UTS(J))
6070 36

143 WRITE(#,144)

146 FORNAT(/,’ INSUFFICIENT DATA TG COMPUTE ADJLCC')
6070 993

150 IF (J .EQ. 14) B8OTO 140
CALL DEFINE
60T0 36

160 CALL SET
8070 34

990 WRITE(#,992)
992 FORMAT(/,’ NOT COMPUTED. ")
993 NOTHER=0

80T0 Sé
999 JABT=1
1000 RETURN
END
SUBROUTINE DUMP(101,102,A,B,NTOT,JTOT,XMASK,NUN,ID,L1D,HEAD)
c
C THIS ROUTINE, CALLED BY OUTPUT, PRINTS ARRAYS A AND B TO THE
C USER.
c
c 101 - BASE FILE
c 102 - PERTURBED FILE (OR 2ERQO IF NONE) RN
c A - BASE DATA e
c 8 - PERTURBED DATA <Y
c NTOT - SIZE OF A (AND B) -
C JTOT - 0 - DON'T TOTAL LIST <
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i

i - TOTAL LIST

MASK FOR PRINTINS

LENGTH OF MASK

EQUIPMENT NAMES

LENGTH OF ID

OUTPUT NAME TO BE DISPLAYED

MASK
NUM
1D
LID
HEAD

OO0ODO0O0O0

INTEBER JFLAB(120),IND(120)

REAL A(1),B(1),X(120,3),T0T(2)

CHARACTER®1 XMASK(10),1DS(10)

CHARACTER#7 ID(1),XID(120)

CHARACTER#10 HEAD,PLIB,PC

CHARACTER#10 BL,CHA,DIF,DASH,TOTL,0UTL,0UT2

CHARACTER#13 FIELD(D)
INTEBER MASK,TITLE
COMMON/ALL/NOTHER,KPR,K80,KLI ,NMASK,NTITL ,MASK(10),TITLE(:OD)

DATA BL /' '
DATA CHA /’'% CHANBE '/
DATA DIF /°'DIFFERENCE’/
DATA DASH/'=========- i
DATA TOTL/ TOTAL s
DATA OUT1/'BSEOUT !
DATA 0UT2/'PRTOUT '

N=0

T0T{(1)=0.0

T0T(2)=0.0

XMAX={ . E-11

IF (102 .EQ. 0) 60TO 3

IF (KPR .EQ. 0) BCTO 1t

JP=KPR

goTo 3
1 1IF (NOTHER .EQ. 0) WRITE(#,2)
2 FORMAT(/,’ DO YOU WANT:*,/,

* * = % CHANBE',/,

N * 2 - DIFFERENCE ? )

CALL INP(1,0,0,1,2,170,JP,#230,41)

LOOP THROUGH DATA, MOVING A AND B TO X(N,1) AND X(N,2). SET
X(N,3) TO DIFFERENCE OR % CHANGE (IF PERTURBING). TOTAL AS
WE &0,

o000

L]

3 DO & J=i,NTOT
[F (NUM .LE. 0) GOTO §
READ(ID(J),4) (IDS(M),M={,LID)
4 FORMAT(7A1)
CALL MATCH(NUM,XMASK,LID,IDS,#4) SO
3 NeN+1 N
Ad=A () .
€ XMAX WILL LEFINE FORMAT.

-
1

.
Ly
LT

. .
RN
v

AN
. € ’

A
'
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B IR

XMAX = AMAX1 (XMAX,ABS(AJ))
TOT(1) = TOT(1)+Ad

X(N,1)=AJ
XID(N)=ID(J)
IND(N) =N
IF (102 .EQ. 0) BOTO &
BJ=B(J)
XMAX = AMAX1(XMAX,ABS(BJ))
TOT(2)=T0OT(2) +BJ
X(N,2)=BJ
TEMP=BJ-AJ
IF (JP .EQ. 1) TEMP=TEMP#100. / (AJ+1,E-20)
X{(N,3)=TENP
6 CONTINUE
c
C NUM ¢ O IS SPECIAL CASE TO INHIBIT SORT OR IF ONLY ONE ITEM,
C DON'T SORT.
c
IF (NUM .LT. 0) 6OTO 140
IF (N=1) 7,160,9
7 WRITE(#,8)
8 FORMAT(' NO DATA")
NGTHER=0
RETURN
C
C DETERMINE HOW TO SORT.
c
9 IF (KSO .EQ. -1) BOTO 10
1AS=KS0
80TO 30
10 IF (NOTHER .EQ. 0) WRITE(#,20)
20 FORMAT(/,’ SORTED? )
CALL INP(3,0,0,0,0,210,1AS,#230,#10)
30 IF (IAS .EQ. 0) BOTO 140
40 IF (NOTHER .EQ@. 0) WRITE(#,50)
50 FORMAT(/,’' ASCENDING? )
CALL INP(3,0,0,0,0,220,1AS,#230,440)
c

INst
IF (102 .EQ. 0) BOTO 80
60 IF (NOTHER .NE. 0) GOTO 74
WRITE(#,70)
70 FORMAT(/,* SORT ONi',/,
» : 1 - BASE DATA',/,
* ' 2 - PERTURBED DATA') R
IF (JP .EQ. 1) WRITE(®,71) o]
71 FORMAT(" 3 - % CHANBE ? ) o
IF (JP.EQ.2) WRITE(#,72) o
72 FORMAT(" 3 - DIFFERENCE ? 9 R
74 CALL INP(1,0,0,1,3,150,IN,#230,#60) )
JABS=0 R
IF (IN .NE. 3} GOTO 80 R
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OO0 00

o000

100

130
¢

c
160

c
190
200

JABS

75 IF (NOTHER .EQ. 0) WRITE(%,77)
77 FORMAT(/,’' SORT ON ABSOLUTE VALUE? )

CALL INP(3,0,0,0,0,230,JABB,#230,473)

AT THIS POINT:

IAS8 = 0 - ASCENDING

DESCENDING

SORT ON BASE

SORT ON PERTURBED

SORT ON DIFFERENCE OR X CHANBE
SORT REBULAR

SORT ON ABSOLUTE VALUE

> O AN o >
LI B R A |

80 NEXT=0

IF (IAS .EQ. 0) NEXTaN+t
DD 90 J=i,N
JFLAB(J)=0

90 CONTINUE
SORT BY POINTER IND.

00 130 J=i,N

XMIN=1.E30

DO 100 K=i,N

IF (JFLAB(K) .EQ@. 1) 6OTO 100
XKIN = X{K,IN)

IF (JABS .EQ. 1) XKIN=ABS(XKIN)
[F (XKIN .BE. XMIN) GOTO 100
XMIN=XKIN

KSAVE=K

CONTINUE

JFLABG (KSAVE) =)

IF (1AS .EQ. 0) NEXT=NEXT-1
IF (IAS .EQ. 1) NEXT=NEXT+1
IND{NEXT)=KSAVE

CONTINUE

C SET UP HEADERS AND FLAGS

PLIB=BL

PC=BL

NP=i

NTsi

IF (102 .EQ. 0) 6OTO 190
PLIB=OUT2

IF (JP .EQ. 1) PC=CHA

IF (JP .EQ. 2) PCsDIF
NP=3

NT=2

WRITE(#,200) WEAD,CUT!,PLIB,PC
FORMAT(1X,1H#,A10,1X,A10,4%X,A10,4%,A10)

L, T




R =
PR
.t
-—

LINES=0 =
C j
C SET FORMAT 3
c -
JF=ALOG10 (XMAX) 43 D
IF (JF.LT.1) JFsl e
¢ “in
c B
D0 210 M= N P
CALL ABORT(LINES,#230) )
c :
C GET NEXT INDEX :
c i
K=IND (M) .
c M - -~
C ENCODE AND NAYBE INSERT COMMAS.
c o
DO 205 J=1,NT )
CALL CONVT(JF,FIELD(J) ,X(K,J)) R
205 CONTINUE .
c R
C FOR % CHANBE, SIMPLY ENCODE, BUT FOR DIFFERENCE, CONSIDER J
C COMMAS IN CONVT, 1
IF (NP .LT. 3) 80TO 210 SR
IF (JP .EQ. 2) 80TD 208 L
WRITE(FIELD(3),204) X(K,3) el
206 FORMAT(F12.1,1X) ——
6070 210 T
208 CALL CONVT(JF,FIELD(3),X(K,3)) o
c ]
210 WRITE(#,215) XID(K),(FIELD(J),J=1,NP) S
215 FORMAT(1X,A7,3(A13,1X)) SRS
c C—
C PRINT TOTAL 9
c -4
IF (JTOT .EQ. 0 .OR. N .EQ@. 1) RETURN S
DO 217 J=1,NT L
CALL CONVT(JF,FIELD(J),TOT(I)) ER
217 CONTINUE o
c o
C AS BEFORE WITH % CHANGE OR DIFFERENCE. s
c S
IF (NP .LT. 3) 80TOD 219
IF (JP .EQ. 2) BOTO 218
XXX = (TOT(2)-TOT(1))#100.0/(TOT(1)+,1E-20) L
WRITE (FIELD(3),206) XXX R
80TO 219 SR,

218 CALL CONVTWIF,FIELD(3),TOT(2)-TOT(1))

a0

219 WRITE(#,220) (DASH,J=1,NP) TR
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220 FORMAT(11X,A10,4X,A10,4X,A10)
WRITE(#,213) TOTL,(FIELD(J),J=i,NP)
230 RETURN
END
SUBROUTINE CONVT (JF,FIELD,X)

CALLED BY DUMP TO ENCODE VALUE X INTO °‘FIELD’' ACCORDING TO

FORMAT JF, AND POSSIBLY INSERT COMMAS.
CHARACTER#L3 FIELD

CHARACTER#1 CIN(13),C0UT(13),SUNIN,CON,BL

CHARACTER#7 VAR(8)

DATA VAR/'(F13.8) ', (F13.7)", ' (Fi3.8) ', ' (F13.5) ",
& ‘(F13.4)°,"(F13.3} ', " (F13.2) ", " (E13.9) "/

DATA SUNIN/'-‘/
DATA COM /*,°/
DATA BL /' */

IF (JF .LE. 7) 60TO 4
IF (JF .LE. 10) B8OTO 3
IF (JF .B8T. 12) BQTO 2

CONVERT TO INTEBER AND ENCODE

X=X

WRITE(FIELD,1) IX
1 FORMAT(It3)

JFROM=11

8070 13

SIMPLY ENCODE AND RETURN
2 JF=8
4 WRITE(FIELD,VAR(JF)) X
RETURN
3 WRITE(FIELD,10) X
10 FORMAT(F13.1)
JFROM=9
DECODE INTO CHARACTERS TO INSBERT COMMAS.

13 READ(FIELD,20) CIN
20 FORMAT(13A1)

COPY RIGHT THREE DIGITS (AND DECIMALS IF JFROM=9),

D0 30 L=JFROM,13
CoUT(L)=CIN(L)
30 CONTINUE
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o000 o000

o000

OO0 00O00O00O00O00000O00

LIN=JFRON
LOUT=JFROM
K4=3

80 LEFT

40 LINsLIN-1

LOUTsLOUT-1
IF BLANK, WE'RE THROUGH. IF MINUS, STORE MINUS AND WE'RE
THROUGH.

IF (CIN(LIN) .EQ. BL) BOTO &0

IF (CIN(LIN) .NE. SUNIM) SOTO 43
COUT(LOUT)=SUNIN

BOTO 63

BUMP DIBIT COUNTER. IF 4 DIGITS, INSERT COMMA IN OUTPUT
BUFFER.

43 KésK4+]
IF (K4.LT.4) 60TO 30
Ké={
COUT(LQUT)=COM
LOUT=LOUT-1

COPY DIBIT

50 COUT(LOUT)=CIN(LIN)
80TO 40

PAD WITH BLANKS AND ENCODE BACK INTO FIELD.

60 IF (LOUT.LE.O0) BOTO 70
COUT(LOUT) =BL
63 LOUT=LOUT-!
6070 &0
70 WRITE(FIELD,20) COuT
RETURN
END
SUBROUTINE ADJUMP(ID3A,I04A,STORA,STORB,TITLE,LINE,®)

CALLED BY QUTPUT TO TAKE ADJUSTED COSTS QUT OF I03A (AND
104A) AND FORMAT THEM FOR OUTPUT INTO STORA (AND STORB).

KGDE - PRINT CODE OF ADJUSTED COST:
80 - NON-RECURRING COSTS
81 - RECURRING COSTS
82 - DISPOSAL COSTS
83 - ADJLCC
KOUNT - SUBSCRIPT FOR ALPHA!
1 = NR
2 - RC
3 -DP
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LINE - DUTPUT LINE NUMBER
TITLE - ARRAY CONTAINING TITLE FOR EACH LINE - COST CATEBORY
AND YEAR.

o0MNM

DIMENSION STORA(120),8TORB(120)
INTEGER DUMA(20) ,DUMN(4)
CHARACTER#7 FIELD

CHARACTER#? TITLE(30)
CHARACTER®#2 ALPHA(3)

COMMON /SHARE/ SIN(40,4) RUIN(120,13) ,AFIN(S0,15) ,8EIN(S0,9),
» DSE (50,2) ,AIDATA(50) ,COSTS(27) ,SCAL (78)

DATA ALPHA/'NR’,‘RC’,‘'DP’/
GET BASE YEAR

300 (g

IYEAR=8CAL (78)
IF (SCAL(78) .LE. -1.E30) 80TO 10
80T0 30
10 WRITE(#,20)
20 FORMAT(/,’ BASE YEAR NOT FOUND IN DATA. SET T0O t°)

IYEARs]
30 LINE=Q

KODE=80

REWIND 14

BYPASS HEADER CARDS

a0

READ(14) DUMA

READ(14) DUMN

KOUNTs=1

IF (I04A .NE. 0) 6OTO 110

FIND ADJUSTED COSTS IF NO PERTURBED FILE.

oo

40 READ(14) I,VAL
IF (1 .EQ. 0) RETURN 1
IF (I .EQ. 83) RETURN
IF (I .LT. 80) 8OTO 40

LINE=LINE+!
STORA(LINE)=sVAL

c

C NEXT COST CATEBORY

c

50 IF (I .EQ. KODE) BOTO 40

KODE=KODE+1
KOUNT=KOUNT+1

60 WRITE(FIELD,70) ALPHA(KOUNT),IYEAR
70 FORMAT(A2,1X,14)
TITLE(LINE)=FIELD
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o0

OO0

[y N NN g

OO0 0

IYEAR=IYEAR+]
60TO 40

FIND ADJUSTED COSTS FOR REBULAR AND PERTURBED OUTPUTS.
BYPASS HEADER CARDS

110 REWIND 13
READ(135) DUNMA
READ(13) DUMN

120 READ(14) I1,VALL
READ(13) 12,VAL2

END OF FILE IS REACHED. ADJLCC NOT FOUND. RETURN TO PRINT
ERROR MESSAGE.

125 IF (11 .EQ. 0 .AND. 12 ,EQ. 0) RETURN |

KEEP READING CARDS UNTIL PRINT CODE FOR FIRST ADJUSTED COST
18 FOUND.
IF (I1 .LT. 80) BOTO 120

IF BOTH CARDS HAVE PRINT CODE 83, WE HAVE ALL ADJUSTED COSTS.

IF (11 .EQ. 83 .AND. 12 .EQ. 83) RETURN
LINEsLINE+]

IF (I1 .NE. KODE) 80TO 130

IF (12 .NE. KODE) 80TO 150

11 = [2 = KODE
BOTH FILES HAVE THE SAME COST CATEGORY.

126 STORA (LINE)=VAL1

STORB (L INE) =VAL2

WRITE(FIELD,129) ALPHA(KOUNT) ,1VEAR
129 FORMAT(A2,1X,14)

TITLE(LINE) «FIELD

IYEAR=IYEAR+1

60T0 120 S
130 IF (I2 .EQ. KODE) GOTO 140 S

11 = [2 = KODE + |
BOTH FILES CHANGED AT THE SAME TIME.

..l.v .
AN

KODE=KODE+1
KOUNTSKOUNT +1 e
E7T0 126 -

D DA
- . e 0
' TN
TR (OYY Wy EaY

11 = KODE + 1 <
12 = KODE 21
PERTURBED FILE HAS MORE DATA. 13?1

140 STORA(LINE}=0.0 —
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STORB(LINE)=VAL2

WRITE(FIELD,$29) ALPHA(KOUNT),IYEAR
TITLE(LINE)=FIELD

IYEAR=IYEAR+1

READ(13) 12,VAL2

60T0 129

I1 = KODE
I2 = XODE + |
BASE FILE HAS MORE DATA.

o000

130 STORA(LINE)=VALL
STORB(LINE)=0.0
WRITE(FIELD,129) ALPHA(KOUNT),IYEAR
TITLE(LINE)=FIELD
IYEAR=IYEAR+!
READ(14) 11,vaLl
60T0 125
END
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\[This examines the difficulties of selecting
models for incorporation into a CAD system and the use of
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